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PUBLICATIONS. 
The bulletins of this Station are issued at irregular intervals. They are not 
republished in tht" annual report, but are consecutively paged and a complete in· 
dex for the year's issues is published in the annual report, which constitutes the 
final issue for each year. Persons who preserve their bulletins may have them 
bound in cloth, by returning them to the Station with thirty cents per volume for 
binding and pdstage. 
v 
.Announcement. 
The Ohio Agricultural Experiment Station is organized under an 
act of the General Assembly of Ohio, passed April 17th, 1882, and sup-
plemented by an act of Congress approved March 2, 1887. 
The Station is prepared to test new varieties of grains, fruits and 
prden vegetables; to examine seeds that are suspected of being unsound 
or adulterated; to identify and name grasses, weeds and other plants; to 
identify insects and suggest measures for the control of such as are in-
jurious, and to give advice concerning the prevention of the fungoid dis-
eases which affect vegetation. 
The Station is not prepared to furnish analyses of chemical or com-
mercial fertilizers, as in Ohio that work is performed under direction of 
the Secretary of the State Board of Agriculture at Columbus; but the 
Station will at all times respond to requests for advice concerning the 
use of such fertilizers. 
The Station is not prepared to examine foods and dairy products 
suspected of adulteration, as that work is provided for in the Ohio Dairy 
and Food Commission, whose headquarters are at Columbus. 
The Station is not at present prepared to offer advice or treatment 
for contagious animal diseases, but would refer all seeking such assistance 
to the Ohio Live Stock Commission, at Columbus. 
Any citizen of Ohio has the right to apply to the Station for any in-
formation it can give, and all such applications will receiw prompt at-
tention. 
Visitors to the Station are always welcome. 
Address all communications to 
ExPERIMENT STATION, Wooster, Ohio. 
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Twelfth Annual Report. 
REPORT OF THE BOARD OF CONTROL. 
To Hon. WILLIAM McKINLEY, Governor of Ohz"o: 
SIR: The Board 6f Control of the Ohio Agricultural Experiment 
Station submits herewith its annual report for the year ending Decem-
ber 31, 1893. 
The work of the Station has gone on quietly and effectively as usual 
and with great advantage to the State at l-arge. 
The bulletiss publishep have 'been of the same high order of useful 
knowledge, which has hitherto distinguished the Ohio reports. 
The able and faithful work accomplished continues to reflect great 
credit on the State and to maintain the high rank of the Ohio Station 
among those of other states. 
The bulletins on sub-irrigation and insect destruction and fungicides 
are of very great value, and worth to the State at large many times the 
cost of the Station. 
IMPROVEMENTS. 
In our last annual rO{lort it was stated that a portion of the funds 
donated by Wayne county to secure the location of the Station had been 
held in the State 'l'reasury in consequence of a doubt on the part of the 
Auditor of State, arising from the adverse decision of the Supreme 
Court respecting the constitutionality of the law under which the Station 
had been moved to Wayne county. By a special resolution passed 
March 1st, the General Assembly directed the State Auditor and Treas-
urer to honor the requisitions of the Board of Control on this fund, and 
under the advice of the Attorney General the funds were released and 
are being expended by the Station in the improvement of the Station 
farm. 
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These improvements include the completion of the greenhouses and 
insectary, plans of which were given in the last report; the construction 
of about 26 miles of tile drain; the inclosing of the farm with a substan-
tial fence; the remodeling of one of the barns on the farm and the pur-
chase of three small tracts of land adjoining the farm, which were 
needed to provide convenient access to the main buildings and for resi-
dence purposes. 
SPECIAL APPROPRIATIONS. 
On account of the unsettled condition of affairs resulting from the 
obstructive litigation referred to in our last report, and by advice of 
members of the finance committee of the General Assembly, the request 
for appropriations for permanent improvements made in that report was 
withdrawn, and the following items were substituted, and were granted 
in full: 
Sub-station for field experiments ................................. , ........• $1,000 00 
Live stock ........................................................................... 4,350 00 
Imp~ments and farm machinery ..................•......................•. 1,794 00 
Sup:p'lies.............................................................................. 456 00 
Special work in entomology................................................... 400 00 
Fees of architect (on plans for main building) ....................... 1,000 00 
Expenses of Board of Control (including deficiency)............. 715 93 
Total ............................................................................. $11,715 93 
The first item has been expended in the preparation for experiment 
of the tract in Fulton county, described in our last report. It is expected 
that most of this land will be placed under experimental cropping dur-
ing the coming season. 
Of the second item, a part has been expended [in the purchase of 
stock cattle, but the major portion is being held with the view of pur-
chasing small herds of pure bred cattle and sheep, representing the prin-
cipal breeds fouLld in the State. It is hoped that the various associations 
of breeders will assist in the selection of these cattle, and therefore the 
purchase has been delayed until they should have opportunity to take 
action. 
The third and fourth items are being expended in the equipment of 
the farm and gardens with implements and machinery, including harness 
and similar supplies. 
The fifth item is being expended in the field study of outbreaks of 
injurious insects as they occur in various parts of the State, full details 
of which will be found in the report of the Station Entomologist. 
OHIO EXPERIMENT STATION. 
THE PRESENT STATUS. 
The Court of Common Pleas has held that the law of estoppel ap-
plies to all who voted in favor of levying a tax on the county to secure 
the location of the Station, and this tax is now being regularly collected 
and the interest on the bends issued in anticipation of the tax is being 
paid. With these facts in view there can no longer be any question as 
to the permanency of the Station's location in Wayne county. The 
<:ounty is faithfully fulfilling its part of the contract with the State, and 
".iS a very large portion of the work of the Station is of equal value to 
all the farmers of the State it is but simple justic€ that the State should 
complete the Station's equipment. 
FURTHER EQUIPMENT NEEDED. 
The Station as yet possesses no building for its general work, the 
plans for such a building having been temporarily laid aside for reasons 
given in our last report. It is at present occupying for this purpose the 
upper floors of a business block in town, situated a mile from the farm 
and altogether insufficient for the work required. The Station's valuable 
books and museum collections, many of which cannot be duplicated, are 
exposed to loss by fire, and its officers are nece'ssarily so scattered and 
their work so divided that it cannot be carried on except at a great waste 
of time and energy. 
Next to the need of a building for general administration is that of 
barns, dairy house, tool house, etc., and a residence for the director, this 
being required because of the impossibility of renting a sufficient num-
ber of dwellings near the farm. 
The Board of Control therefore requests the appropriation by the 
General Assembly of $76,000, to be expended as per the following items: 
Administration building ..................................................... $50,000 00 
Three barns and power house .............................................. 17,000 00 
Dairy house and equipments...... ...... ......... ........... . .............. 3,000 00 
Tool house......................................................................... 1,000 00 
Director's residence............................................................ 4,000 00 
Sub-station for field experiments.......................................... 500 00 
Expenses of Board of Control............................................. 50Q 00 
THE STA'tiON AND THE STATE UNIVERSITY. 
The State University and the Experiment Station have never had 
any organic connection, being governed by separate administrative 
boards. The Station, however, had occupied the farm belonging to the 
University, and had made thereon certain improvements. For these the 
University has paid the Station the sum of $5,000, which sum does not 
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appear in the financial statem~W-t of this year because it was not received 
until after the close of the fiscal year which this statement covers. 
By mutual agreement, the field tests of fertilizers begun by the Sta-
1ion in 1888 on the University farm, are continued, through the co-oper-
ation of the agricultural departments of the two institutions. 
PERSONNEL. 
No change has been made in the personnel of the Station during 
the year, Mr. Ellis having been re-appointed as member of the Board of 
Control at the expiration of his term of office in the spring. 
Respectfully submitted, 
R. H. wARDER, 
Secretary ,')[ate Board oj Control. 
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REPORT OF THE TREASURER. 
To Hon. S. H. ELLIS, President Board of Control: 
SIR: I have the honor to submit herewith a report of the receipts 
md expenditures of this Station for the fiscal year ending June 30, 1893. 
In statement A will be found a record of the disbursements from the 
1nnual appropriation received lrom the United States treasury. 
STATEMENT A. 
THE OHIO AGRICULTURAL EXPERIMENT STATION IN ACCOUNT WITH THE UNITED 
STATES TREASURY. 
Dr. 
1893. 
To receipts from treasurer of the United States, as per appropriation 
for the year ending June 30, 18LJ, under act of Congress approved 
March 2, 1887................................................................................. $15,000 00 
Cr. 
June 30, by salaries ....................................................... . $9,680 00 
1,693 20 
1,044 88 
8 3.5 
364 95 
125 00 
2 91 
" labor ............................................................ . 
" 
" 
" 
" 
" 
" 
supplies ....................................................... . 
freight and expressage ................................... . 
tools aud implements: .................................. .. 
live stock ............ .' ...................................... .. 
fencing and drainage materials ...................... .. 
furniture and general fittings ........................ .. 
technical apparatus and supplies ................... .. 
library ......................................................... . 
printing, postage and stationery .................... . 
travel and incidentals ................................... .. 
building repairs .......................................... . 
496 00 
24!) ."'J7 
so ()() 
837 0.5 
39:'l 13 
24 06 
Total....................................................................................... $15,000 00 
I, the undersigned., duly appointed auditor for the corporation, do hereby cer-
tify that I have examined the book• and accounts of the Ohio Agricultural Experi-
ment Station for the fiscal year ending June 30, 1893; that I have found the same 
well kept and correctly classified as above, and that the receipts for the time named 
are she>wn to have been $15,000.00, and the corresponding disbursement $15,000.00, 
for all of which proper vouchers are on file, and have been by me examined and 
found correct. 
S. H. ELLIS, 
Auditor Board of Control. 
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I hereby certify that the foregoing. statement of account to which this is 
attached, is a true copy from flile books of account of the institution named. 
BERTHA E. WILDMAN, 
Treasurer Boa1·d oj Control. 
The receipts and expenditures from farm produce and other items 
are shown in statement B: 
STATEMENT B.· 
OHIO AGRICULTUR.AL EXPERIMEnT SirATION IN ACCOUNT WITH PRODUCE FUND. 
TO RECEIPTS. 
Dr. 
1893. 
June 30, from sales of live stock ...................................... . 
'' milk ............................................. . 
agricultural produce ....................... . 
horticultural produce ..................... . 
labor ............................................................ . 
rent ............................................................. . 
miscellaneous sales ........................................ . 
Total receipts ..............•............................................ 
To balance brought forward July 1, 1892 .................... . 
Total.. .................................................................... . 
Cr. 
1893. 
June 30, for labor .......................................................... . 
supplies ...................................................... . 
freight and expressage ................................ . 
tools and implements ................................. .. 
live stock ................................................... . 
furniture and general fittings ....................... . 
technical apparatus ..................................... . 
printing, postage and stationery ................. .. 
travel and incidentals .................................. . 
interest ..................................................... .. 
building repairs (material and labor) .......... .. 
Total expenditures ................................................. . 
By balance carried forward ...................................... . 
$1,510 00 
240 98 
3,642 41 
975 97 
1,195 95 
151 75 
825 65 
$2,761 33 
1,808 69 
416 77 
358 05 
2,063 59 
65 80 
85 
31 83 
45 12 
95!l 02 
30 73 
Total.. ...................................................................................... . 
$8,542 71 
9 85 
$8,552 56 
$8,541 78 
10 78 
$8,552 56 
Of the total amount of expenditures listed in the above statement the 
sum of $4,466.33 was the balance due on a debt incurred by the Station 
in 1887, for equipment bought of the Ohio State University at the time 
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of the re-organization of the Station under the Hatch act. The amount 
of this balance is divided among the several items as follows: 
Supplies ....................................................................... . 
Live stock .................................................................... .. 
Implements ............................................................... . 
Interest.. ....................................................................... . 
$1,134 10 
2,063 59 
316 62 
952 02 
$4,466 33 
Of the total amount of income shown in statement B, the sum of 
$4,024.55 was received for live stock, produce, implements and office 
equipment sold at the time of the removal of the Station to Wooster. 
The receipts from labor include $1.176.02, received for work done 
for the Ohio State University, such as teaming, mowing campus, etc., the 
account extending over two years previous to the removal of the Station. 
Statement C is a statement of our account with the State Treasury. 
STATEMENT C. 
STA'l'Iil\IENT OF ACCOUNT OF THE OHIO AGRICUTSURAL EXPERIMENT STATION 
WITH THE STATE TREASURY. 
6 
... 
Total P.· Total Bal. in treas-p.S:: amount to 
"' 0 Appropriatiou for- amount ex- ury June 30, ~·_;j the Station's 0"' pended. 1893. v'C credit. 
-;;jP. 
~ 
1893 Sub-station for field experiments ......... $1,000 00 $192 38 $807 62 
Live stock. ......................................... 4,350 00 1,090 16 3,259 8-1 
Implements and farm machinery ......... 1,794 00 339 85 1,454 15 
Supplies ........................................... 456 00 34 60 4:!1 40 
Special work in entomolo&'Y ............... 400 00 57 30 342 70 
Fees of architect 1 .............................. 1,000 00 1,000 00 
·················· Expenses of Board of Control.. ........... 715 93 368 15 347 78 
------ ------ -----
Totals for 1893 ............................. $9,715 93 $3,082 44 $6,633 4\f 
Balance of appropriations for 18!11 and 
1892 brought forward July 1, 1S!J2-
1891 Fire-proof safe, office furniture and 
museum cases ................................. 432 75 432 75 . .................. 
Sub...tation for field experimeuts with 
fertilizers ....................................... 1,000 00 337 87 '[662 13} 
Illustrating bulletin .......................... 381 40 114 04 '[267 3Gi 
1892 Spraying experiments ........................ 500 00 4.20 27 79 7!3 
Expenses of Board of Control ............ 94 14 94 14 .................. 
Totals ......................................... $12,124 22 $4,481 51 $6,713 22 ----,--
,1; For plans for administration building. 
(21 Owing to !"Otne change of plans and the necessary interruption and delay of work inci-
dent to the rentoval of the Station to its new home, these balances remained unused at the expir-
ation of the time, during which they were available, and they therefore lapsed into the State 
treaSUfo/, Feb. 15, 1893 As they have ceased to he available they are not included in the total 
balance. 
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Statement D is a statement of account wi~h the donation received 
from Wayne county: 
STATEMENT D. 
OHIO AGRICULTURAL EXPERIMENT STATION IN ACCOUNT WITH DONA'£ION FROM 
WAYNE COUNTY. 
RECEIPTS. 
Unexpended balance brought forward July 1, 1892 .................................. $26,371 85 
EXPENDITURES. 
1893. 
June 30, for land ............................................................ . 
" buildings and repairs of buildings ................. . 
:: ~::~~}!~::·:::::::::::::::::::::::::·::::::::::::::::::::::::::: 
fruit and' forest tree planting ......................... . 
interest on building contract ........................ .. 
$2,900 00 
14,533 87 
942 97 
2,867 66 
385 i6 
3361 70 
Total expenditures .................................................................... . 
By balance carried forward .......................................................... . 
$21,991 36 
4,380 49 
Total ..... ..... .... .. . .. ...... .... ........ .... .. .. . . .. . .. .. . .. .. .. ..... . . ..... . .. . .. .... .. . .. $26,371 85 
(I) On account of the pendiqg litigation over the constitutionality of the law under which 
the Station was located in Waynt county, the State Auditor refused to honor the requisitions of 
the Board on the Wayne county donation, until authorized to do so by a special act of the legia· 
lature; by the time this act was passed, the above amount of interest had accrued on the con· 
tract for buildings. 
The foregoing statements are all included in the following Statement 
E, which shows the total receipts and expenditures for the fiscal year 
STATEl\IENT E. 
TOTAL RECEIPTS AND EXPENDITURES OF THE OHIO AGRICUI/.:JRAL EXPERIMENT 
S'£ATION FOR THE YEAR ENDING JUNE 30, 1893. 
RECEIPTS. 
From U. S. treasury ...................................................... . 
t' farm produce, etc .................................................. . 
" State appropriations for 1893 .. : ............................. . 
$15,000 00 
8,542 71 
9,715 93 
Total receipts for the year ......................................................... .. 
Total baiance brought forward July 1, 1892 .................................. .. 
$33,258 64 
28,789 99 
Total ......................................... ,......................................... .... .. $62,848 63 
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EXPE!-:DITURES. 
For salaries .................................................................. . 
" labor ..................................................................... .. 
" supplies ............................................................... . 
" freight and expressage ........................................... . 
" tools and implements ....................... ." ...................... .. 
" live stock ............................................................... .. 
" fencing and drainage ...................................... , ....... .. 
" furniture and general fittings .................................. .. 
" technical apparatus and supplies ............ .' ................. .. 
" library ................................................................. .. 
" printing, postage and stationery .............................. . 
" travel and incidentals ............................................. . 
" buildings and repairs of buildings .......................... .. 
" land ..................................................................... .. 
" fruit and forest tree planting .................................... .. 
" sub-station for field experiments ............................... . 
" special work in entomology ..................................... . 
" fees of architect ...................................................... . 
" expenses of Board of Control.. .............................. .. 
" interest .................................................................. .. 
$9,680 00 
4,628 88 
3,016 18 
425 12 
] ,078 85 
3,278 75 
3,813 54 
994 55 
250 42 
so 90 
982 92 
540 16 
14,.588 66 
2,900 00 
385 16 
530 25 
57 30 
1,000 00 
462 29 
1,320 72 
Total expenditures for the year .................................................. . 
By balanoes lapsed ..................................................................... . 
By total balanoe carried forward .................................................. .. 
XV 
:1'50,014 65 
4929 49 
11,104 49 
Total . ..... .. ... .... .. .. ... . . .. .. .. . . ... . .. . .. . . . . .. . . . . .. . .. .. . ... .. . . .. ... . .. . .. . . . . . . . .. . . . f62,048 63 
(•) See foot-note page XIII. 
LA:t\D AND IMPROVEMENTS. 
During the fiscal year, the following amounts have been expended 
for additions to the farm and for permanent improvements on the farm: 
Land ................................................................................................ . 
Buildings and repairs of buildings .................................................... . 
Fencing and drainage ...................................................................... . 
Fruit and forest tree planting ........................................................... . 
$2,900 00 
15,944 46 
3,810 63 
385 16 
Total......................................................................................... :i'23,040 25 
BERTHA E. WILDMAN, Treasurer. 
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REPORT OF THE DIRECTOR. 
To HoN. S. H. Er.r.rs, President of the Board of Contr11l: 
SIR : I hllve the honor of submitting herewith the twelfth annual 
report sf the officers of the Ohio Agricultural :Experiment Station: 
TH:It SEASON. 
During the months of April and May there were thirty-four rllliny 
days, with a total precipitation at the Station of nearly twelve' inches, 
which is about fifty per cent. above the eleven-year average for this sec-
tion; but with June a drouth began which continued until October, the 
total precipitation for June, July, August and September being but 
sixty per cent. of the average rainfall. The result was that while the 
wheat and hay crops were better than the average, the yields of corn 
and oats were greatly reduced, corn especially being almost a total fail-
ure except on low lands. 
TH:It STATION'S WORK AND PI.ANS. 
The time and energy of the Station's staff have been so largely oc-
cupied in the work necessary to the proper equipment of the new farm 
that the regular work of the Station has suffered materially. The 
field experiments with fertilizers, hitherto conducted on the farm at 
Columbus, have been continued, through the coopera11ion of Prof. Thos. 
F. Hunt, Professor of Agriculture and Farm Superintendent, and Mr. 
F. P. Stump, Farm Foreman, of the State University. It is hoped that 
these experiments may be continued indefinitely. A similar, but more 
extensive series is being inaugurated on the Wayne county farm, and a 
few of the most important features of the work will be repeated on the 
farm in Fulton county, thus bringing under observation three character-
istic soils of the State. It is greatly to be desired that this work should 
be extended so as to include at least the clays of the Western Reserve 
and of the great limestone region of the southwes1!ern part of the 
State. 
The experiments with varieties of cereals which have been a lead-
ing feature of the work of this Station since its first foundation are 
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fully inaugurated on the new farm, and on a more comprehensive and 
systematic plan than it has heretofore been possible to carry out. 
Almost thirty acres of land have been prepared for field experiments 
with fertilizers; about fifty acres for variety testing of cereals, and 
about twenty acres for cultural work \Vith cereals, making in all 
one hundred acres, all of which has been drained with tile drains laid 
thirty-six feet apart and thirty inches deep. In addition to this, con-
siderable partial . draining has been done, a total of twenty-six miles of 
tile drain having been laid during the summer. 
The Station now possesses a much larger area of land suitable for 
grazing than it has· heretofore had access to, and it is hoped that the 
live stock industry may hereafter be given the attention which its im-
pOI tance merits. Plans are being made for comprehensive experiments 
in dairying, cattle feeding and sheep husbandry, and it is hoped that by 
another year investigations may be in progress in all these lines. 
About fifteen acres of land have been planted in fruits, and a con-
siderable additional area will be deyoted to the culture of potatoes and 
garden vegetables.. These, in addition to the excellent greenhouse 
equipment now in operation, will put the Horticultural Department of 
the Station on a far better footing than it has ever before enjoyed. 
The removal of the Station has caused less interruption to its en-
tomologic::tl studies than to other lines of work. The new insectary, 
though small, is compact and well equipped, and a considerable amount 
of work has been done in various parts of the State. 
The report of the Che111ist v,oill show that he has accomplished a 
consiclerable amount of chemical work, in addition to his duties as 
Meteorologist. It is hoped that this work in the future may add mate-
rially to our knowledge of the chemis~ry of Ohio soils and feeding stuffs. 
FAID!ERS' IXSTITC'l'ES. 
Under the able management of Secretary L. X. Bonham, of the 
State Board of Agriculture, the work of the fanners' institute is year by 
year increasing in interest and value. During the institute season one 
or more members of the Station staff have been constantly engaged in 
this work, and we feel that it is an effective medium through which the 
Station's work may be made useful to the farmers of the State. 
LOCH, r.c-;TERES'l'. 
The farmers of \Vayne county are manifesting a lively interest in 
the Station's work. On several occasions they have been invited to 
visit the Station to inspect certain features of the work, to which they 
have responded in large numbers. \Vhile it must necessarily require 
2 Ex. STA. 52. 
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several years to get the farm into such condition that a visit to it can be 
of much service to the practical farmer, yet the work already done is 
sufficient to show that by the application to this work of the methods 
of husbandry followed by the excellent farmers of this region it may be 
made to yield results of very great practical value. 
PL"BLIC\. TIO:-.:S. 
The time of the executiYe officers of the Station has been so closely 
occupied during the year by the details of business that it was impos-
sible to keep up to date in the publication of results, and only six bul-
letins have been issued since our last report. These are: 
BUI<LETICS" 48 (VOL. VI, NO. 1 ), FEBRUARY, 1893, BY W. J. GREI<;N. 
Profit in spraying orc/zards and vineyards; containing formuhe for s.praying 
mixtures, with practical directions for their application. 
SL"~Dl.\RY. 
( 1.) The profit to be derived from spraying orchards often exceeds $::CO per 
acre, and for vineyards is much more. The fruit crop of the State would be en-
hanced in value by several million dollars annually if the practice were generally 
followed. 
( 2.) Combined fungicides and insecticides are recommended whenever ap-
plicable, because of a saving of time: a less liability of injuring foliage; gre:1kr 
efficiency in some cases, and as a precautionary measure in others. 
( 8.) Dilute Bordeaux mixture, copper-arsenic solution and ammoniacal solu-
tion of copper carbonate are the m"ost useful for the treatment o.f the diseases 
herein mentioned and the first hlls the widest range of usefulness of all. 
( 4.) Early spraying is the key to success in tht> use of fungicides. 
( 5.) For the plum curculio and shot-hole fungus use Bordeaux m;xture atul 
Paris green combined, making three or four applications. 
It is not known that this treatment will prevent the black knot, 1mt cutting 
awby and burning the diseased branches will accomplish the result. 
( 6.) Scabby apples rot much earlier than those free from scab, and sprayin" 
with fungicides ·will save at least -50 per cent. of this loss. 
(7.) Spraying with fungicides in the season of 1892 prevented much of the 
early dropping of apples, which is usually attributed to wet weather. 
( 8.) F0r apples, two applications of Bordeaux mixture before blooming an' c~d­
vised, and two of the same mixture after hlooming, with Paris green added. 
(9.) The same treatment is recommende<l for the pear as for the apple, be ure 
blooming, but the copper-arsenic solution is advised after blooming. 
(10.) The Bordeaux mixture, if used too late, causes a russet appearance ou 
both pears and apples. 
( 11.) The quince may be treated the same as apples, or with Bordeaux mixture 
alone. 
( 12.) The treatment advised for the cherry consists in making two or three 
applications of Paris green, two ounces to fifty gallons of water. 
(13.) Peach trees and Ameri-can varieties of plums have very tender fo:ia~ >, 
and must be treated with very w<.>ak mixtur<.>s, if at all. 
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( 14.) Raspberries may be treated with Bordeaux mixture alone; grapes with 
the same until the fruit sets. after which use copper carbonate. Potatoes should be 
sprayed at least five times with Bordeaux mixture and Pc,ris green. 
BULLETIX NO.3, \'OI •. I, TECHX!CU, SERIES, .\PRII., ].'93. 
Entomologioal a1td Botanical papers: This bulletin co·ntains a number of 
technical, e·ntomological and botanical papers published by cooperation of the 
Station with the Ohio Academy of Science. The titles of the papers are gi,·en on 
page XXIII. 
Bl:LI.ETIN 4\J (VOL. VI, NO. 2), :IL\Y, 18[1:3, BY C. E. THORNF. AND J. F. HICK~l.\N. 
Fzeld experime11ts with commercial ferii!izers, including: Experiments ou 
wheat at the Station, cooperative experiments on )\'heat, ex-periments on crops grown 
in rotation, experiments on oats at the Station, experiments on corn at the Station 
and cooperative experiments on corn. 
The experiments of this Station with fertilizers now include four y<·ars' con-
tinuous culture of wheat on the same laud, with and without fertilizers. on the farm 
hitherto occupied by the Station in Columbu~ and belonging to the State I'niversity; 
three years' similar culture of wheat in Columbiana county; four yea.rs' continuous cul-
ture of oats on the Columbus farm; five years' continuous culture of corn on the Co-
lumbus farm and in Columbiana county, and fourteen cooperative experiments, made 
in 1889, 1890, 18\Jl an•l1Sll2 by farmers in .-\.shtabula, Holmzs, 1\liami, Huron, Licking, 
Butler and \Vashington counties, besides several years' stuoy of crops grown in rota· 
tion and of plants grown in boxes. 
These experiments must be continued further before positive conclusions can be 
drawn, but at the present date the foliowing tentative conclusions seem to he 
jm;tified: 
( 1.) The use of superphosphate m;d potash, separately or in combination, hut 
without nitrogen, has frequently caused a loss of gr;,in in crops of corn and w!:eat 
on soils deficient in vegetable matter. 
(2.) The yield of straw or stalks has almost invariably heeu increased by the 
use of superphosphate. 
( 3.) The use of superphosphate has frequently, and that of potash has occa-
sionally been follower] by a considerable increase of crop, both of grain and straw 
or stalks, on sod ground or land containing an abundance of decomposing vegetable 
matter. 
(4.) ;\.n increase of grain in the crop has generaT!y followed the use of nitrate 
of soda, and this has happened in almost every case when the nitrat-e has been used 
j,n combination with superphosphate or potash. 
( .).) ·when a complete fertilizer has been used, containing both phosphoric acid 
and potash, in combination with nitrogen, the phosphoric acid being carried in less ac-
tive forms than bone-black superphospb'!te, an increase of ~rop has resulted in 
practically eve•y case; but at present prices of fertilizers and grain respective!;:, 
this increase has invariably cost more than its value in the market. 
(6.) \Vhile, therefore, these experiments demonstrate the po-sibi:ity of p~n­
ducing a regular and certain increase in the yield of cereal crops by the use of a 
complete chemical fertilizer. yet they show that if such fertilizers are to be u,;ed 
with any prospect of profit in Ohio in the production of cereal crops :mJ "-' 
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a part of a regular system of agriculture, that sys1;em must provide for the 
accumulation in the soil of the largest possible quantity of organic nitrogen, through 
the cuiture, in short rotations, of plantR which have the power of obtaining nitrogen 
from sources inaccessible to the cereals. 
BUI,I~ETI:.i 50 (VOL. YI, ::-;'O. 3), NOVEMBER, 1893; BY C. E. THOR;>;E, J. F. HICK:\IA" 
.\XD F. J. FALKENBACH. 
E.xpcriments in .feeding /or milk, including a comparison o.f corn silage and 
field beets as food for milk production, a study of the comparative productive capac-
ity of different cows, of the ratio between increase in live weight and production of 
butter fat, and suggestions as to possible improvements in milk production. 
I. Our cpntrast of corn silage and field beets as food for milk production lea<ls 
to the following conclusions: 
l. The feeding of beets to milk cows has always increased the consumption of 
other .foods and of total dry matter. 
2. Beets have always produced an increase in the flow of milk and in the total 
yield of bntte,r-fat. but this increase has never been sufficient to offset the aclditiond 
consumption of food. 
:>.. The cows have nearly always shown a greater average live weight whilP 
feeding on beets. A part of this increase was probably clue to increased weight of 
the contents of the digestive tract, but a part seems to have been actual gain. 
4. Beets have not diminished the amount of water drank, although fed in such 
quantity as to increase the watery contents o.f the food by :~0 pounds per clay. 
5. Our experiments do not justify the assumption that the dry matter of beet,. 
is any more effective as a cattle food, pound for pound, than the dry matter of 
silage made from well matured corn containing 13 to 1S per cent. of grain. 
ti. In the region where the tests were made, and as the average of ten years' 
culture of corn and beets, side by side, two" pounds of dry matter have been pro-
duced in the form of corn silage at a less cost than one pound of dry matter in the 
form of beets. 
A question which our experiments suggest, but do not answer, is whether 
beets may be used with any greater advantage in comparatively small quantity and 
simply as appetizers. 
8. \Vhile silage made from comparatively mature corn has shown the best 
results in general, our experiment.s suggest that silage should be made before the 
corn has reached full maturity. 
II. The results of our study of the comparati1·e productive capacity of differ-
ent cows are as follows: 
1. When fed a ration composed of about one-fifth to one-fourth grains and the 
remainder coarse .foods of good quality, our cows and those of several other stations 
have produced an average of about 3! pounds of butter-fat to each hundred pounds 
of dry matter in the food, besides making a small gain in live weight. 
2. In general, when this rate of production of butter·fat has been exceeded 
there has been a loss in li.-e weight, and when the butter-fat has fallen below this 
rate there has been a gain in live weight. 
3. Individual exceptions to this general rule show that while some cows nwy 
return a handsome profit on their food, others may be fed at an actual loss, even 
when both butter-fat and increase of live weight are counted at full v.1lue. 
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III. From a comparison of experiments made by several different stations we 
conclude that.in the general average, full periods of fattening being compared with 
full periods of lactation, the increase in live weight from a given quantity of food 
seems to be about three times as great as the average yield of butter-fat from 
the same quantity of food; and that in the case of cows giving milk, increase in live 
weight may replace yiel<l of butter-fat in the same general ratio, modified, however, 
by age, breed and advancement in lactation. 
IV. ·The superior productiveness of individual cows in these tests and of tlie 
cows employed in the World's Fair test at Chicago demonstrates the possibility of 
achieving a great increase in average productiveness through intelligent selection 
and better feeding. 
BUI,LETI:> 51 (VOI,. \'I, :>0. 4), DECEMBER, 1898, BY F. M. WEBSTER. 
Descriptions of the Aspara<>us Beetle, the \\'estern Corn Root Worm, the Broad 
Striped Flea-Beetle, the Blister Beetles, the Bag or Basket \Vorm, the Cabbage Aphis 
ami the Apple Plant Louse, with chapters on ''Some Insect Immigrants in Ohio," 
showing their lines of distribution, and "Insect Foes of American Cereals." 
BULI.ETIN 5:2 (VOT .. VI, NO.5), DECE:VIBER, 1890, BY F. J. F.·U.KEXHACH. 
JI.Ieteorological summary and index, included with the present report. 
PAST Pt'BLIC\TIONS. 
During the first six years of the existence of this Station (1882-88) 
its annual reports contained the full record of all its work. Of these 
annuals, the editions !'or 1882 and 1883 (First and Second reports) are ex-
hausted, but there are still on hand a small number of the :mhsequent re-
ports, which will be sent to any applicant on receipt of seyen cents each for 
postage. The "first series'' of the Station's bulletins, comprising those 
published prior to 1888, were chiefly issued in the form of newspaper 
slips. No file of them \vas pre,.;en·ed, and no copies can novv be furnished. 
The bulletins for 1888 comprise the first seven numbers of the 
"second series." They \\·ere published in small editions, and "·ere fnlly 
incorporated in the annual report of that year. No copies of the bulletins 
can now be furnished, but there are still a fevv copies of the aunual 
report. 
Beginning- with 18.'!0. the bulletins haye hcen published in complete 
form, and only abstracts hav-e been republished in the annual reports. 
The supply of the first two issues for 1889 (the first treating on insect:> 
and insecticides, the second on the colic of horses) is exhausted, but a 
'limited number of all issues since that elate can be supplied. 
Follo·wing are the titles of hulktins published separately from the 
annual reports: 
No. 8 (Vol. II, X o. 1 i, :Jbrch. 1 :~~~1.-In :;ects, i nsectiC'i<les anclmethods of collect-
ing and studying insects. 
No. 9 (Vol. II. X o. :2), April an·l :\Iay, 188!)-Colic of horses. 
No. 10 (Vol. II, Xo. 3), June. 1 s..;!~-Silos and ensilage. Silage and field beets as 
food for cows. 
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No. 11 (Vol. II, ~o. 4), July, 1889-Experiments with small fruits. Effect of 
early and late picking upon keeping quality of apples. 
No. 12 (Vol. II, ~o. 5), August, 1889-Wheat: Cultural and variety tests. 
No. 13 (Vol. II, No. 6), September, 1889-Insect remedies and prevention of 
potato rot. 
No. 14 !Vol II, No.7), NoYember, 1889-Cabbage and cauliflower, and treatment 
of certain plant diseases. 
No. 15 (Vol. II, No. 8), December, 1889-Annual report and meteorological 
summary. 
No. 16 (Vol. III, No. 1), January, 1890-Experiments with potatoes. 
No. l i (Vol. III, No. 2), February, 1890-Field experiments with fertilizers. 
No. 18 (Vol. III, No.3), :Ylarch, 1890-Experiments with corn and oats. Acti-
nomycosis. 
No. 19 (Vol. III, No.4) April, 18!10-Spraying _to prevent insect injury. Insects 
affecting corn. Fungous disea'ses of plants. Collecting p-lants. 
No. 20 (Vol. III, No. 5), June, 1890-Corn silage vs. sugar beets as feod for milk 
production. 
No. 21 (Vol. III, No.6), July, 1890-Wheat: Cultural and variety tests. 
No. 22 (Vol. III, No.7), August, 1890-Strawberries and raspberries. 
No. 23 (Vol. III, No.8), S~ptember, 1890-The plum curculio, cucumber beetle, 
rhubarb curculio and clover stem borer. Potato blight. 
No. 24 (Vol III, No.9), October, 1890-Asparagus. Transplanting onions. 
No. 25 (Vol. III. No. 10), November, 1890-Grape rot and corn smut. 
No. 26 (Vol. III, No. 11), December, 1890-Annnal report and meteorological 
summary. 
No. 27 (Vol. IV, No. 1), January, 13n-Corn: Cultural, variety and fertilizer 
tests. 
No. 28 (Vol. IV, No 2), February, 1891-l\Iiscellaneous experiments in the con-
trol of injurious insects. 
No: 29 (Vol. IV, No.3), August 1, 1891-Fertilizers on wheat. 
No. 30 (Vol. IV, No. 4), August 2.5, 18{!1-\\'heat: Cultural and variety tests 
apd treatment for smut. 
No. 31 !Vol. IV, No.5), September 18111-The wheat midge. 
No. 32 (Vol. IV, No.6), October, l8Hl-Experiments with small fruits. Diseases 
of the raspberry and blackberry. 
No. 33 (\'ol. IV. No. 71, NoYember, 1891-The Hessian fly. 
~o. 34 (Vol. IV, No. SJ •. November, 1891-Forty years of wheat culture in Ohio. 
No. 35 (Vol. IV, No.9), December, 1891-Apple scab. The spraying of orchards. 
No. 36 (Vol. IV, ~o. 10), December, 1891-Annual report and meteorological 
summary. 
No. 3i (Vol. V, X o. 1), Jan nary, 18\:12-0ats: Cultural and variety tests. 
No. 38. 1Vol. V, No.2), February, 1892-Mangel wurzels and sugar beets. 
-~o. 39 (Vol. V, No. 31, :March, 1892-Fertilizers on corn and oats. 
No. 40 (Vol. V, Xo. 4), April, 1892-Insects which burrow in the stem of wheat. 
No. 41-~ot published. 
No. 42 (Vol. Y, Xo. 5), August, 1892-\Vheat: Cultural and variety tests. 
No. 43 (Vol. Y, No. 6), September, 1892-Greenhouses and greenhouse work. 
The food of the robin. 
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No. 44 (Vol. V, Xo. 7), September, 1892-The rusts of Ohio. Wild lettuce. 
Scab of wheat. 
No. 45 (Vol. V, No. 8), December, 1892-Insects affecting the blackberry and 
raspberry. 
No. 46 (Vol. V, No. !l), December, 189~-Cnderground insect destroyers of the 
wheat plant. 
No. 47 (VoL V, ~o. 10), December, 1892-Annual report a:nd meteorological 
summary. 
No. 48, February, 1893-Profit in s.praying orchards and vineyards. 
No. 49, May, 1893-Field experiments with fertilizers. 
No. 00, November, 1893-Experiments in feeding for milk. 
No .. ~], December, 1893-::.iiscellaneous entomological papers. 
No. 52, December, 1893-Annual report and meteorological summary. 
These bulletins are published at irregular intervals, those issued 
during each calendar year being paged consecutively and indexed m the 
annual report for that year. 
In addition to the publications named above, the Station is issuing 
a "technical series" of bulletins, designed for the publication of lines of 
investigation which, while not immediately useful to the farmer, yet in-
directly serve the cause of agriculture by furnishing data and sugges-
tions bearing upon methods of research. Of this series three numbers 
have thus far been issued, n-amely: 
TECHNICAL SERIES, VOI,. I, NO. I, OCTOBER, 1889. 
Article I.-Preparatory stages of the twentv-spotted Ladybird. (Illustrated.) 
. .. . .. .. .. . .. . . . . . . .. .. .. .. ... . .. . .. . . .. .. . . . . .. . .. .. . . .. ... . .. . .. .. . .. . .. .. .. ..... .. .. . .. .. . C. 111. Weed. 
Article H.-Studies in pond life. (Illustrated) ................................... C. ilf. Weed. 
Article III.-A practical bibliography of insects affecting clover ......... C. flf. Weed. 
TECHNICAl, SERIJ·:S, YO!. I, J\"0. 2, :\lAY, 1890. 
Article IV.-Flowering plants on the grounds of the Ohio State LTniversity 
.......................................................................................... llfoses Craig. 
Article V.-Fourth contribution to the life history of little known plant lice 
........................................................................................... C. M. Weed. 
Article VI.--Descriptive catalogue of the shells of Franklin county, Ohio. (Illus-
trated) ............................................................................... H. A. Surface. 
TECHNICAL SERIES, VOL. I, NO. 3, APRIL, 1893. 
Article VII.-Methods of oviposition in the tipulid~. (Illustrated) ..... F. ilf. Webster. 
Article VIII.-A Dipterous gall-maker and its associates. (Illustrated.) 
.. . . . .. . ... ... . .. .. . .... .. .. .. .. ... .. .... .. . ...... ... . .. .. .. .. .. . .... ..... .. ... .. .... .. F. flf. Webster. 
Article IX.-Description of a new species of gall-making diptera. (Il>lustrated.) 
........................................................................................... John ftfarten. 
Article X.-Description of a species of chlorops reared from galls on muhlenbergia 
mexicaBa ........................................................................ S. W. Willistmz. 
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Article XI.-Notes of some species of Ohio hymenoptera and diptera heretofore 
undescribed. (Illustrated) .................................................. F. M. U7ebster. 
Article XII.-Descriptions of new parasitic hymenoptera bred by F. M. Webster.. 
(Illustrated.) ................................................................. Wm. H. Ashmead. 
Article XIII.-A Tachinid reared from cells of a mud-dauber wasp 
............................................................................. C. H. Tyler Townsend. 
Article XIV.-Additions to the preliminary list of the uredine<e of Ohio 
...................................................................................... Freda Detmers. 
Article XV.-Bibliography of Ohio botany ................................. Tf/: A. Kellerman. 
Article XVI.-Experiments in th~ germination of treated seed ... TV. A. Kellerman. 
Article XVII.-Analytical synopsis of the groups of fungi 
....................................................... W. A. Kellerman and Aug·. D. Selby. 
Article XVIII.-The Ohio erysiphe<e. (Illustrated) .............. .- ......... Aug. D .. S'e, by. 
Article XIX.-Corrections and additions to Moses Craig's catalogue of the uncul-
tivated flowering plants growing on the grounds of the Ohio State University . 
.................................................... W. A. Kellerman and Wm. C. lVerner. 
Article XX.-Distribution of and stations for a few rare and interesting Ohio plants. 
... ............ ... ......... .................. ...... ... . ...... .. . .. ....... ..... ....... Wm. C. lVerner. 
Article XXI.-New plants for the flora of Ohio .......................... Wm. C. [Verner. 
Article XXII.-Notes on rare Ohio plants ...................................... Aug. D. Selby 
Article XXIII.-Xew or rare plants of Ohio .............................. TV. A. Kellerman. 
These bulletins are paged consecutively, and a complete index will 
be published in the final number of the volume. The bulletins of this 
series are sent only to other stations, to public libraries, scientific societies, 
and to such individuals as expressly request them. 
A limited number of these bulletins can be furnished to applicants. 
The Station also publishes a "newspaper bulletin,'' containing brief 
summaries of its work, and distributed only to the press and to such 
persons as particularly request 1t. One hundred and thirty-two numbers 
have thus far been issued in this series. Back numbers cannot be 
supplied. 
ACK::->0\VLEDG:VrENTS. 
The publishers of the following journals have aided the Station in 
its work during the year, either by republishing abstracts from its bulle-
tins or by donating their publicatious to its library : 
American Grange Bulletin. Cincianati. 
Farm and Fireside, Springfield. 
Fanner's Home, Dayton. 
Gleanings in Bee Culture, ::\Iedina. 
Ohio Farmer, Cleveland. 
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GEXERAI. PAPERS OF OHIO. 
Arcanum Enterprise, Arcanum. 
Ashtabula News, Ashtabula. 
Attica Journal, Attica. 
Auglaize County Democrat, \Vapakoneta. 
Bakersville Press, Bakersville. 
Barnesville Republican, BarnesvWe. 
Cincinnati Price Current, Cincinnati. 
Columbus Record, Columbus. 
Cortland Herald, Cortland. 
Crestline Advocate, Crestline. 
De Graff Buckeye, De Graff. 
Democratic Herald, Delaware, 
Democratic Record, Chardon. 
Forest Review, Forest. 
Frederickstown Free Press, Frederickstown. 
Fremont Journal, Fremont. 
Geauga County Record, Chardon. 
Geauga I.eader, Burton. 
Greenville Democrat, Greenville. 
Herald, Middleport. 
Industrial News, Toledo. 
Jacksonian, Wooster. 
Kenton Graphic News, Kenton. 
Leader, Chillicothe. 
Lewisburg Reporter, Lewisburg. 
Lodi Review, Lodi. 
Malta Register, Malta. 
Monroe Journal (German), Woodsfield. 
New Concord Enterprise, New Concord. 
Northern Ohio Journal, Painesville. 
Ohio State Journal, Columbus. 
Painesville Telegram, Painesville. 
Plain City Dealer, Plain City. 
Press, Columbus. 
Republican Leader, New Jjsbon. 
Shelby News, Shelby. 
Tuscarawas Advocate, New Philadelphia. 
Tuscarawas Chronicle, Uhrichsville and Dennisa1~. 
U uion County Journal, Marysville. 
Valley Enterprise, Milford. 
\Vayne County Democrat, \Vooster. 
Wayne County Herald, Wooster. 
\Vood County Democrat, Bowling Green. 
\\'ooster Journal, \Vooster. 
\Vooster Republican, \Vooster. 
MISCEU,ANEOUS PAPERS. 
Agricultural. 
Acker und Gartenbau Zeitung, Milwaukee, \Vis. 
Agricultural Epitomist, Indianapolis, In<.l. 
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Agricultural Journal, Montgomery, Ala. 
Agricultural Gazette, New South Wales. 
American Agriculturist, New York, N.Y. 
American Gardening. New York, N. Y. 
American Homestead, Omaha, Neb. 
American Rural Home, Rochester, N.Y. 
Breeders' Gazette, Chicago, Ill. 
California Cultivator and Poultry Keeper, Los Angeles, Cal 
Canadian Entomologist, London, Ont., Canada. 
Colman's Rural World, St. Louis, :\1o. 
Cultivator, Omaha, Neb. 
Dakota Farmer, Huron, South Dakota. 
Farm and Home, Chicago, Ill., and Springfield, Mass. 
Farmers' Advocate, London and ·winnipeg, Canada. 
Farm; Field and Fireside, Chicago, Ill. 
Farm. Stock and Home, ~linneapolis, Minn. 
Florida Agriculturist, De Land, Fla. 
Fruit Growers' Journal, Cobden, Ill. 
Grange Visitor, Lansing, ::\Iich. 
Hoard's Dairyman, Ft. Atkinson, \\'is. 
Home and Farm. Lonis\'ille, Ky. 
Husbandman, Binghamton, ::-;!. Y. 
Industrial American, Lexington, Ky. 
Indiana Farmer, Indianapolis, Ind. 
Journal of Agriculture, St. Louis, Mo. 
J\laritime Agriculturist, St. John, N. B. 
Mirror and Farmer, l\Ianchester, N.H. 
Kational Stockman and Farmer, Pittsburgh, Pa. 
Orange Judd Farmer, Chicago, Ill. 
Pacific Rural Press, San Francisco, Cal. 
Practical Farmer, Philadelphia, Pa. 
Prairie Farmer, Chicago 111. 
Rural Ne\v Yorker, :'\ew York,::-;!. Y. 
Rural Northwest, Portland, Oregon. 
Southern Cultivator and Dixie Farmer, Atlanta, Ga. 
Southern Planter, Richmond, Va. 
Stock and Farm, Bunker Hill, Ind. 
Sugar Beet, Philadelphia, Pa. 
\Veekly Globe and Canadian Farmer, Toronto, Canada. 
\\!estern Breeder, St. Joseph, .:\1o. 
\\'estern Farmer and Stockman. Sioux City, Iowa. 
\\'eskrn Resou.rces, Lincoln, Neb. 
\\'estern Swineherd. Geneseo, Ill. 
\Visconsin Farmer, 2\Iadison, \V.s. 
Ccncral. 
Baltimore \Veekly Sun, Baltimo e, :\I d. 
Boston Globe, \\'t'ekly. Boston, i\Iass. 
Clover Leaf, South Bend, Incl. 
Detroit Free Press. \Veekly, Detroit, :\Iich. 
Kansas \\'eeklv Capital an<i :Farm Journal, Topeka, Ka,,,~ ''· 
National Provisioner, :'\<cw York.:'\. Y. 
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Press, The Weekly, New York, N. Y. 
Press, The Weekly, Philadelphia, Pa. 
Science, New Yo~k, N. Y. 
University Record, Ann Arbor. Mich. 
l}nion, The Weekly, Manchester, N. H. 
World, The \Veekly, New York, N. Y. 
lMPLEME::\TS, SEEDS A::\D PLA::\TS RECEl;.'ED. 
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ThaNks are returned for the following donations to the Station: 
AGRICULTURAL Dl:PARJ.':..iE~T. 
Castleton, Silas, Pomeroy, Ohio, seed corn. 
Cranze, Eugene F., Ira, 0., seed oats. 
Graves, T. J .. Dana, Ind., seed corn. 
Newark Machine Co., Columbus, 0., one :\Ionarch fanning mill and grader. 
Northrup, Braslin & Goodwin Co., Minneapolis, 1\Iinn., seed corn. 
Pray, J. L., \Vaterville, 0., seed corn. 
HORT!CUL'l'CRAL DEPART:\!EC\'t. 
Bigelow & Co., Chicago, Ill., Oriental fertilizer al1ll insect destroyer. 
Brewer, S. F., St. Louis, l\Io., 1 variety strawberry. 
Burpee, \V. A. & Co., Philadelphia, Pa., several pkts. seeds. 
Cowing, Granville, Muncie, Ind., 1 variety strawberry. 
Crawfz;rd, l\I., Cuyahoga Falls, 0., 19 varieties strawberry plants. 
Dow, Geo. Q., North Epping, N. H., l variety strawberry plants. 
Gregory,]. J. H. & Son, Marblehead, 1\Iass., 8 varieties vegeta1Jle seeds. 
Hall, J. W., Marion Station, Md., l variety strawberry plants. 
Hall, 1\L 0., :uarion Station, l\Id., l variety strawberry plants. 
Halladay, A. A., Bellows Falls, Vt., 1 variety tomato seed. 
Harris, S. M., Moreton Farm, N.Y., package of iodine. 
Henderson, Peter & Co., Xew York, N.Y.,:{ varieties grape vines. 
Hoover & Gaines Co., The, Dayton, 0., 1 variety stra\vberry plants. 
Ingraham, Edward F., \Vest Chester, Pa., 1 variety strawberry plants. 
Lee, C. and C. L., Burbank, 0., fruit picker. 
Lee, H. S. and A. J., Geneva, Pa, 2 varieties strawberry plants. 
Louisville Spirit Cured Tobacco Co., Louisville, Ky., 1 can rose le3f. 
Luther, A., Leeds, Ivio., 1 variety strawberry plants. 
McGowen, John]., Forest Hume, N.Y., spraying nozzle. 
?.IcKinley, J. S., Orient, 0., 1 variety grape vine. 
l\Iills, Chas., Fairmont, N. Y., 2 varieties raspberry plants. 
?.Iyers & Bros., Ashland, 0., spraying nozzle. 
?\Tichols, A. ::\1. & Son, Granville, 0., 1 variety tomato seed and 1 variety straw-
berry. 
P. C. Lewis Mfg. Co., Catskill, N. Y., spray pump. 
Perfection Sprayer Cv., The, \Vaterton, Incl., spray pump. 
Poscharsky, F. \V. & Son, Princeton, Ill., 1 variety strawberry plants. 
Read, L. H., Grand Rapids, \Vis , 1 variety raspberry plant; also tomato cmd 
potato seed. 
Riehl, E._-\., Alton, Ill., 1 \'ariety strawberry plants. 
Sanders, .-\., Sac City, Iowa, 1 variety strawlJCrry plants. 
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Stahl, \Villiam, Quincy, Ill., 1 knapsack spray pump. 
Stiers, V. C. Haydenville, 0., 1 variety tomato seed. 
Stoneroad, V. D., r~ewistown, Pa., 3 varieties potatoes. 
Swably, G., Tiffin, 0., 2 varieties 10trawberry plants. 
Van Orman, F. B., Lewis, Iowa, 1 variety potato. 
\Varren, S. H., \Veston, Mass., 1 variety strawberry plants. 
\Vest Jer~ey Nursery Co., The, Bridgeton, X. J, 3 varieties strawberry plant,;. 
\\'oodbury, David B., Paris, Me., pansy seed. 
Young, Henry, Aua, 0., varieties strawberry plants. 
The Monarch mill we have used three seasons, and recommend it 
br the ::;pecial work of grading wheat for seed. As a fa.nning mill it 
lacks speed, but as a grader we think it is not excelled. 
In conclusion, I have the pleasure of reporting another year of 
earnest, harmonious effort on the part of all connected with the' 
Station. 
Respectfully submitted, 
CHAS. E. TriORXE, 
Diredor. 
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REPORT OF THE AGRICULTURIST. 
}. FREMONT HICKMAX. 
Owing to the change of base of operations from Columbus to \Voos-
ter, and to the unprepared cond·ition of our new farm, the investigations 
carried on by this department h,ave not been as satisfactory as in former 
years. The change has been from a warm, gravelly, naturally well 
drained and productive soil, to a cold, poorly drained and only moder-
ately productive one. This wide difference in conditions makes it all the 
more essent~al that the experiments in field work conducted there should 
be repeated here. Our work during the past year has therefore been 
mainly a repetition of the experiments conducted on the farm at Colum-
bus, and may be classified as follows: 
I. Tests of va~ieties, including wheat, oats, corn, sorghum and 
sugar beets. 
II. Cultural work with cereals. 
III. Field experiments with commercial fertilizers in continuous 
cropping and in rotation. 
IV. Testing forage crops, especially as to their adaptability to this 
soil, and including trials of cert.ain grasses and cloyers. 
TESTS OF VARIETIES AND CCLT"CRAL WORK. 
Wheat: Our wheat experiments consisted of (a) a trial of seventy-
five varieties for comparison of yields; (b) seeding at different rates per 
acre, from two pecks up to ten pecks, duplicating the plots by seeding 
with a different variety : (c) seeding with graded and ungraded seed, and 
mixing varieties for seeding; (d) various methods of seeding, such as 
deep and shallow planting, rolling before drilling on some plots and" after 
drilling on others, seeding with the hoe drill and shoe drill, broadcasting 
compared with drilling, harrowing in spring and mulching in fall; 
(e) weighing stored grain each month during a year to determine 
shrinkage. 
Oats: (a) Sixty-four varieties of oats were used in a comparative 
test; a number of these were duplicated and about one hundred varieties 
were sown in small plots for the purpose of study:ng synonyms. 
(b) Plowing corn stubble vs. harrowing, as a preparation for seeding to 
oats; (c) deep and shallow planting of oats contrasted. 
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Corn: (a) The yarieties of corn in the comparative test for 1893 
were all of the dent class, thirty-one in number. Twelve varieties were 
planted for ensilage ; some of these were special ensilage sorts, others 
common field varieties. In addition to these variety tests at home I 
have attempted to have a co-operative test made by a number of farmers, 
covering some tweh·e counties of the State, to each of whom four varie-
ties were sent. The main object of this co-operative test is to detennine 
the maturing of the several varieties. upon representative soils of the 
State. (b) Experiments in methods of culture were as follows: ( 1) con-
trasting deep and shallow culture; ( 2) distribution of seed, including 
hill and drill planting; ( 3) testing vitality of seed by planting continu-
ously seed from same parts of the ear. 
A limited experiment in deep and shallow plowing for corn ·was cou-
ducted ?n a piece of very stiff sod. 
Sorghum: Fi.-e ,·arieties of sorghum were planted, but only two m:t 
of the five matured, the season being too short for the other three. 
Sugar Beets: Five .-arieties of sugar beets were planted to determ-
ine their comparatiYe value as to sugar content; these have been har-
vested. sampled and turned over to the Station chemis~. 
FIELD EXPERDlEX'l'S WITH CO:lDlERCIAL FERTILIZERS. 
These haYe been continued on the farm of the Ohio State Gni,·ersity, 
covering twenty-two plots each of corn, oats and wheat. In thjs work 
the Station now has the results of fise successive crops each of wheat and 
oats, and six successive crops of corn, taken from the same land. In the 
same field thirty-five plots are occupied with a fi,·e-year rotation. 
Experiments along the same line ''·ere begun on t-he new Station 
farm "·ith corn last spring. but the wheat work was not begun until fall. 
TESTIXG OF FORc\GE CROPS. 
This wGJrk has been gi,·en more attention this year than in previous 
years; more, howe\·er, \'vith reference to their adaptabi'lity to our soil and 
climqte than to their utility after they ha,·e been grown. The following 
were grown during the past season: five yarieties of soja beans, one of 
spurry, one of rape and two varieties of cow peas. It is expected that a 
bulletin will be deYoted te a few of these special crops. 
\Vork has been begun on the growing of grasses of different yarie-
ties. A grass garden has been started in which five or six \'arieties of 
grass have been started and three or four sorts of cloyer; to these others 
will be added as the seasons come. 
In seeding the wheat ground last spring. se,·en or eight mixtures of 
g :-ass, and grass and clovers were sown. These mixtures included red 
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clover, mammoth clo,·er, alsike, blue-grass, orchard grass, red-top aud 
timothy. 
FAR:.\1 IMPROVE:.\IEXTS. 
A large part of my time has been occupied during the year in super-
intending the construction of various farm improyements, as follows: 
( 1) About thirteen hundred rods of wire and picket fence ·were 
erected around the outside boundaries· of the farm. 
( 2) An old " Pennsyh·ania " barn, about 40x80 feet in size, was 
entirely remodeled; this work included the raising of the barn about a 
foot; excav·ating the floor another foot and underpinning the foundation; 
inclosing the overshilot; putting dov\"n a grout and cement floor; put-
ting in new stalls ; adding a silo, a set of stock scales, and a water 
supply, includiw.g a new vvell, wind-mill and tank; re-grading the 
approach; exca,·ating the barnyard and inclosing it with a tight fence, 
and constructing a cistern for liquid manure. 
( 3) A nevv stone range course and water table was put under the 
central brick farm house, and the entire course was covered with sheet 
copper to keep down the dampness. This work required skill, care and 
patience on the part of the workman, but it was successfully done. 
( 4) A stone culvert on the main driYe bet~veen the central and east 
barn was begun but only partly finished when cold weather stopped the 
work. 
( 5) In adllition to all the aboye, a little over twenty-six miles of 
tile drain ha,·e been laid on the farm; with the exception of five 
weeks in han·est, this work has demanded some attention and time eYery 
day from the middle of March to the middle of November. A part of a 
forthcoming bulletin will be deyoted to some statements in detail con-
cerning methods and cost of ditching. 
In June thirty-two head of cattle (all steers), twenty-seven of them 
grade Short-horns and fi\·e grade Holsteins, were bought and put upon 
the farm, with a view to giYing them all similar summer conditions pre-
paratory to putting them into a feeding experiment during this winter. 
The cattle and barn are now ready, and the experiment will be carried on 
during tlhe )Yinter months. 
F.\Rl-I PRODrCTS. 
In the following table is given the area of land occupied by the 
pi"incipal farm crops in 1893, the total and average yields per acre, and 
the price per unit in the local market at the close of the year. This 
:table is giv-en for future comparison with the general yields of the county 
XXXII A~NUAL REPORT 
and state, as computed from the re~urns of the tov,·mhip assessors, and 
also as a record of prices : 
Crop. I Acres. I Total produce.~- Yield per acre. I Ma:ket pnce. 
I 1,220 bushels .. "I 
77 tons ........... . 
b80 bushels .... .. 
30 tons ........... . 
540 bushels .... .. 
24.0 bushels...... $0.55 
1.4 tons............ 3.00 
1 H.<l bushels...... 0.35 
l.O ton............. 3.00 
21.1 bushe. s...... 0.40 
\Vheat .................................... i 50.5 
\Vheat straw ............................ I .......... .. 
Oats....................................... 30.0 
Oat straw ................................ I .......... . 
Corn....................................... :!5.5 
Corn fodder ( stover ) .. . . . . .. . . .. .. .. ........ .. 39 tons .......... .. 1.5 tons... .. .. .. .. 3.00 
104 .:: ""'""'"! 
105 ............ 11 
32 " .......... .. 
. 
6.5 " ...................... .. 
1.75 " 9.00 
1.33 " ............ 8.00 
Ensilage corn.......................... 16.0 
Hay, timothy........................... 60.0 
Hay, clover .............................. 
1 
24.0 
The very low yields of the corn and oat crops, as shown m the 
above table, were due to the lack of rainfall. 
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REPORT OF THE HORTICULTURIST. 
W. J. GREEN. 
The work in the horticultural department during the year has been 
largely preparatory for future operations. The four greenhouses, each 
:20x100 feet, which were put up in 1892, remained in an unfinished con-
dition during the winter. An attempt was made to heat two of the 
houses with stoves and a portable engine, but this was only partially suc-
cessful, and some important experiments which had been begun at Colum-
bus in sub-irrigation could not be completed as had been anticipated. 
Some lettuce and tomatoes were grown, but the experiments with these 
crops had to be abandoned. During the summer, heating apparatus was 
put in and benches erected. The houses thus far have been devoted 
almost wholly to experiments in sub-irrigation with lettuce, cauliflower, 
cucumbers, radishes, tomatoes, beets, strawberries, carnations, roses, 
,;mil~x, sweet peas and violets. Thus far most of the work is progress-
ing in a very satisfactory manner. No experiment is yet completed, but 
not a failure to grow any kind of plant by sub-irrigation has been made. 
As might be expected, some plants do better than others under this treat-
me-nt, but all are more or less improved by it, while with s0me the crop 
is often doubled. The work will probably be sufficiently advanced by the 
close of winter to warrant the publication of a bulletin giving details of 
methods and results early in the summer. 
The nel!essity of water-tight benches for sub-irrigation has led to 
some important inventions in this line. It is foutld that a water-tight 
bench can be constructed of non-rotting materials at a moderate cost 
above ordinary lumber benches. These imJXovements will also be 
described in the bulletin referred to. The houses .have improved venti-
lators, water benches, a plentiful supply of hose, and water piped to con-
venient places. Although some improvements could be made in the 
erection of similar houses, they are well adapted to the purposes of ex-
perimentation, and may to some extent serve as models in construction. 
The highest land on the farm was chosen for the location of orchards 
and gardens, and the following fruits were planted: 
. ) 
0 
Apples, 231 trees, comprieing 77 varieties. 
Pears, standard and dwarf, 222 trees, comprisi'Ilg 72 varieties. 
Plums. 199 trees, comprising 68 varieties. 
Ex. STA. 52 . 
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Apricots, 5 trees, comprising 5 varieties. 
Cherries, 75 trees, comprising 25 varieties. 
Peaches, 147 trees, coml'>rising 35 varieties. 
Blackberries, 13 varieties, raspberries, 23 varieties, grapes, 43 varieties, 
also currants, gooseberries, buffalo berry, Rocky Mountain cherry, june-
berries, and 100 varieties of strawberries, nearly half of which are new 
sorts that have been sent to the Station for trial. The total area in fruits 
is about fifteen acres. 
All of the tree fruits were so arranged in planting as to admit not 
c:nly of variety tests, bu-t of experiments in spraying. The experiment 
of spraying to prevent fungous diseases gaining a foothold was com-
menced s~on after the planting. Certain trees are to be sprayed several 
times each year, while others are to be left untreated, and the effect noted 
from time to time. 
In the selection of varieties the leading kinds were first taken, and 
the newer ones added. Old, well known sorts of doubtful value were not 
included. In most cases three trees of each variety were planted, al-
though this rule was not followed strictly. 
A small nursery of both fruit and ornamental trees has been started 
from which to draw supplies as needed. The list of ornamen-tal trees and 
shrubs includes upward of one hundred species and varieties. All of 
these will be needed on the grounds, and a considerable sa,·ing in cost 
will thus be effected, as the plants being small were purchased at low 
figures. 
No fruit was grown except a few peaches, and some strawberries on 
plants set the previous autumn. A brief report of these varieties will 
be given in a bulletin soon to be issued. A number of varieties of pota· 
toes were grown, and some fertilizer tests conducted, a report of which 
will be given in due time. 
Considerable attention was given to the tomato crop, particularly 
with reference to methods of training. A comparison on a considerable 
scale was made between staked and unstaked to,matoes, and some valu-
able results obtainPd, which will be embodied in a bulletin. Staking was 
found to hasten the time of ripening, to increase the siz~ and to reduce 
the amount of rot. The extra labor was more than paid for in the higher 
prices obtained, because of extra size and earliness. 
Some work in spraying was carried on, but owing to lack of bloom 
there was not sufficient fruit to admit of any decisive results. The most 
striking fact noted was that the blister beetles, more commonly called 
"old fashioned potato bugs," are repelled by Bordeaux mixture. Where-
ever this compound was used thoroughly, the bugs left the pot-ato plants 
and either attacked weeds or unsprayed potatoes. Considerable benefit 
was found in the use of the Bordeaux mixture on tomato plants in keep-
ing the foliage healthy, although the rot was not prevented. 
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REPORT OF THE ENTOMOLOGIST. 
F. l\I. WEBSTER. 
Owing to the continued unsettled condition of affairs with reference 
to buildings and other necessary facilities for carrying out investigations 
of a nature demanding close attention and equipment for doing things at 
the proper time, considerable work cannot as yet be carried out. As an 
illustration, a few days delay in the completion of the benches in the in-
sectary last spring wreckeCil nearly a whole years experiments in wheat 
insects. Later, however, I vvas enabled to carry out an experiment with 
the apple leaf plant louse, Aphis mali Fab., and settle a question that has 
been under consideration for a number of years, but a lack of proper 
facilities had prevented its completion. In the insectary, I was able to 
follow the migration of this insect of the orchard directly to both wheat 
and grasses, and thereby settle th€ fact of its change of food plant, to 
return again in the fall to oviposit on the apple trees. 
The rearing of parasitic insects beneficial to agriculture and horticul-
ture resulted in very gratifying success. Since the preparation of num-
ber 3, of the Technical Series, twelve species not previously known 
to science were reared, and notes and observations on their habits placed 
on record. These species are as follows: He:x:ap!asfa mdanopus Ashm., 
Bracon (ungicola Ashm., Bracon rhyssamati Ashm., C!inocentrus tarsatis 
Ashm., Pygostolus americanus Ashm., Pha:nocarpa jungicola Ashm., 11frs-
oirptus jungico!a Ashm., Meniscus 4-cinctus Ashm., .S)m!omophus anuri-
camts Ashm., Po~vsce/;s websleri Ashm., Chrysocharis compressicornis 
Ashm., and Tetrastichoidcs lasioptera: Ashm. Notwithstanding the fact that 
black knot, Plowrightia mO>rbosa is not caused by insects, except as they 
are instrumental in the distribution of the spores, quite a number of 
species were reared therefrom, one of them being the American plum 
borer, Euzophora semifzmrralis, not previously reported from Ohio. In 
J nne a trip wa!i made to the strawberry fields about Marietta in order to 
investigate the effect of a species of Aleurodes which had appeared in 
great numbers in some of these fields. It was found that while the in-
sect bred on the plants, it did no harm, the injury attributed to it being 
caused by a lack of fertilization. Much time during the season was spent 
in the study of the Rose Chafer, Macrodactylus subspinosus, and it wa:-
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learned for the first time that the larne could develop in great numbers 
in fields of fall wheat. This investigation is as yet unfinished, and a full 
report can not now be made. Three entirely new corn insects were 
studied in Ashtabula county, viz., Hadena fractilinea, Hadeua mtsera Gt., 
asd Crambus luteolellus Clem. 
The Western corn root worm, Diabrotica lottgicornis occupied con-
siderable time, it being a new pest to the corn crop in Ohio. A trip over 
the C., H. & D. R. R., along the western part of the State, indicated its 
occurrence in destructive abundance for a considerabte distance east of 
the Indiana line, throughout nearly the entire length of the State, and 
especially in the M:iami valley. 
A serious injury to grapes, especially the Worden variety, has devel-
oped in the vineyards along the lake shore east of Cleveland. A small, 
white lan·a attacks the roots and eats the bark to such an extent thatthe 
lite of the vine is destroyed. On rearing these larvre, the pest was 
found to be Fidia viticida Walsh., and, although the adult beetle has long 
been known to feed on the foliage of the grape, the larvre have hereto-
fore remained unknown. These larvre resemble some of the strawberry 
root worms, and during the winter and early spring are found in the 
earth in the vicinity of the roots.· The beetle is a small br-own or chest-
nut colored insect that will probably be mistaka.n, by the unentomolo-
g-ical, for the rose bug, although it is much smaller and the two are in no 
way related. 
The appearance of the Asparagus beetle, Crioceris asparagi, in the 
vicinity of Cleveland was investigated, and so far as known, the only 
colony occurring in that vicinity was destroyed by the use of Pyrethrum. 
Among the insects on which more or less extended observations have 
been made is a large bug, allied to the squash bug, and for which there is 
no common name (being Euscht"stus variolarius P. Beauv.), that proved 
quite injurious to ripening tomatoes by puncturing the skin and sucking 
the juices. Peaches were attacked in the same manner. The Clover Leaf 
Weevil, Phytonomus punctatus, was found to feed in the adult stage on 
both burdock, Lappa ojftdnalis, and the bloom of the solidago or golden 
rod. The larvre appeared to prefer the leaves of the white clover to those 
of the red. 
The Grave Yard Beetle, Otiorrhynchus ovatus, wa~ reared from larva 
found feeding on the roots of the blue grass. 
A corn Bill Bug, Sphenophorus parvulus, Gyll. was observed destroy-
ing an entire field of com in Ashtabula county in J nne, and under circum-
stances indicating that fall plowing might result in driving the pest from 
the fields before the crop was planted. 
A small Flea Beetle, Epitrix parv1~la Fab., was observed depredating 
on tobacco in Hamilton county in August. 
The Bag or Basket Worm, Thyridopteryx ephemera:jormis Haw., has 
been especially injurious this season in southern Ohio--it does not occur 
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elsewhere in the State-and I have nothing new to record except that 
about North Bend it is parasitized to a limited extent by a Dipteron, 
probably a Tachinid, as I have found the pupa protruding from the lower 
or posterior end of the sack and somewhat resembling the anterior end of 
the pupa of the male Thyridopteryx, as the latter is first pushed forth, 
preparatory to the emerging of the imago. The same parasite, or what 
has the appearance of being the same, has also been recei\·ed from In-
diana. 
The last legislature of Ohio appropriated $400 for the expenses of 
special investigations in entomology, which will enable the entomologist 
to visit localities and investigate different insects and their depredations 
in the field, and thus be better able to aid the farmer and fruit grower 
'·han has been possible to do heretofore. 
F. M. WEBSTER, 
Entomologist. 
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REPORT QF THE CHEMIST. 
F. J. FALKENBACH. 
The past year has been devoted mainly to the collection and analysis 
of feeding stuffs for use in feeding experiments conducted at the Station. 
Analyse:<~ of six samples of milk were made in connection with a 
prize offered by the State Board of Agriculture. 
Samples of water sent in by different parties were tested for actual 
ammonia, albuminoid ammonia, chlorine, solids at 100° C., solids at red 
heat and hardness. The analyses of these will be found in a table below. 
Analyses were made of 108 samples of wheat grown on the Station 
farm. These will be published in a future bulletin. 
The dry matter was determined in eleyen samples of eusihge. 
s:x varieties of sorghum cane were tested for sugar. 
Analyses were made of six varieties of sugar beet. 
One sample of bone soup tested for amounts of solids, nitrogen and 
phosphoric acid. 
One sample of beef tested for amounts of dry matter, nitrogen and 
phosphoric acid. 
Several samples of vVayne county clays were analyzed. The results 
are given in a table following. 
The analyses of \Vater were made according to \Vancklyn's process. 
Mr. Wancklyn's interpretation of the results of his mode of investigation 
is as follo\vs: 
1. Chlorine alone does not indicate the presence of filthy water. 
2. Free and albuminoid ammonia in water without chlorine indicates 
a vegetable source of contamination. 
3. More than five grains per gallon of chlorine, accompanied by 
more than .08 parts per milliGn of free ammonia and more than .10 parts 
per million of albuminoid ammonia indicates that the water is contami-
nated with sewage, decaying animal matter, etc., and should be con-
demned. 
4. Eight hundredths parts per million of free ammonia and one 
tenth part per million of albuminoid ammonia render a water very sth-
picious even without much chloTine. 
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5. Albuminoid ammonia, o'rer fifteen hundredths parts per nfillion, 
JUght absolutely to condemn a "·ater which contains it. 
tl. The total solids found in water should not exceed 40 grains per 
gallon ( 571.4 parts per minion). 
X:L 
Nutnber. 
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'fABVF. I -A::-l"ALYSES OF WATER. 
Albuminoid 
amn1ouia. 
.1::o 
.l>i@ 
.:2-60 
.07tl 
.110 
:l:.W 
. ~ ttl 
.o::o 
.t /0 
II;() 
.1\lO 
.!180 
PARTS PER MILLION. 
Chlorine. 
:J.OO 
45 00 
14:!.00 
67.00 
5.1Xl 
12.00 
2H.I 0 
·1.00 
;•,:> (HJ 
,-)/.!:0 
I) 00 
;}8.00 
Solids at 
]()00 c. 
JlX CO 
E>O·>.OO 
1,1Gr> on 
~~h ()!) 
2~l7.tl0 
:.:oo 1)/) 
11--·.110 
:2;: i 00 
;)D.-> t:O 
50 00 
4>>i:.l~) 
lj!IJ,OO 
q,egrees of hardness: 1 n_;')o, soft; 5°-10°, medium; 10~-1.) 0 , hard; 
Solids ~t 
red heat. 
ss.oo 
8:!0.00 
:>Oo.oo 
:na oo 
12"2.00 
H'>CXJ 
7ii.OO 
90 00 
~:!i> 00 
:!,!)-) 00 
1:'0 00 
1;~.-,.oo 
15° and above 
Hardness.~· 
Clark's de-
gr~s.) 
3.02 
14.10 
:1\I.Nl 
18 9H 
14.c'O 
4.10 
4.-10 
11.10 
lUU 
J:l.OO 
9.10 
10.1:: 
\·ery hard. 
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TABLE H.-ANALYSIS OF CLAYS FOUND IN \VAYNE COUNTY. 
PARTS PER HUNDRED. 
Com- Sesqui Alum- Mag- F1xed al bined Silica. oxide ina. Lime. nesta. kalies. water. of iron. 
:~:~:.~~~.:·.·.:·.:·::::::::::::::::::::.::::::.1 ],),till 48.43 2.86 17.02 11.23 :t7~ s·· (i.~8 .-)7,24 6.57 24.63 1.59 148 1.63 
Feldspathic clay . . . . . . . . . . . . . . . . . . . . . I 1l.i0 46.06 1.1.5 38 42 .46 .15 LO;; 
Brown clay shale .................... I 1:2 .. -.-; 45.:20 100 39.67 .42 .27 61 Plastic day ............ 8.10 60 43 1.39 27.81 .65 .18 1."-.................. _, 
Clay 
········································· 
7.30 5f).61 5.84 21.91 2.45 J.::6 1.01 
Ga~ ...... ........................ 8.61 56.55 6.44 21.71 2.S5 1.45 ].iii 
XLll 
ERRATA. 
Page ::3. The yields of straw for 188!J on plots 10 anr115 shonlr1 he :ii,!JliO rm<l 
4,060, respectiYE·ly. 
Page lii. The temperature scale should read 20° instead of 80°; :30° instead of 
40°, de. 
Page 82. Second line from bottom, for" alrea<ly" read" ahyays." 
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EXPLAXATION OF TABLES. 
The following tables contain statistics of temperature, rainfall, etc., 
f.m the year, and are compiled from data obtained by daily observations. 
T stands for "trace," less than .01 inch of daily rainfall. Temperature 
is given in degrees Fahrenheit. 
Table I shows the daily rainfall at the station during the year in 
inches and hundredths. 
Table II shows the daily mean temperature for 1893, and the normal 
mean tempe:-ature for each day, computed from six years' record. 
Table III gives a comparison of the monthly mean temperature and 
rainfall for the Station and the State with the six years' average for the 
same. 
Table IV shows the rainfall at the Station for each month during the 
last six years. 
Table V contains the mean temperature, the highest and lowest tem· 
perature, with the range of temperature for each month; the number of 
dear, fair and cloudy days; the rainfall and prevailing direction of wind 
for both the Experiment Station and State. 
Tabl~ VI contains the principal points of interest on temperature. 
~ate of weather, and rainfall for the Station, during the year, and a grand 
snmmary for six years. 
Hti l\IETEOROI,OGIC\L SL\IMARY. 
Table VII contains the principal points of interest on temperature, 
state of weather and rainfall for the State during the year, and a grand 
summary for eleven years. 
The statistics for the State and for this Station previous to 1893 are 
compiled from the publications of the Ohio Meteorological Bureau and 
State Weather Service. 
It will be observed that the statistics for the Station relate to its pres-
ent location in Wayne county, and theref?re are not directly comparable 
with those published in forni.~ reports, which relate to observations taken 
at Columbus. 
OHIO EXPlr:RDIE.:-.-T STATIO.:-.-. Hi 
1\IETEOROT,OC~Y.~-~T.\BLE L-~R.\J.:-.-FAI L. 
DAH,Y RAI;>;FALL A~D Mnr.'fED SNOW FOR 189:-l, AT EXPERI~IE:'\'1' ST.-\TIO:-;. 
I Jan. I Feb. I Mch I Ap; I ,Iay.,june I Jul;.: ~~ug I S~ptl ~C~-~ Nov I Dtc~ 
1.. ................................... 
1
1 .39 .76 .............. 11261 o:; , ......... ] T .: ...... 1~~~~~~-~-~-~ 2................................... .... Al 49 ........ . I"""'" 0' .... ....... ..... . .. ...... I I ;), ..... ········ .. . . T ... ••... Uti I 'Jt' ...... ()~ I 12 I" ....• .. ~;, I .. I .-tO 
il ; ;;; .. >...1··1·· 1.:~ 1 •• }j·:·· .;~· : • ·.~·.1·••1 11, •• ::.1 ····~··: •• "~1., ;. i ••• .,.1····~•• 
l4 ........................................ _ .ll~ ·-" I -~~ I :~C I :~~ "':"i"l i)!, 1 ............... \ U>O 1_ ... '""l_""iii" 
.1:: 
.o:; 
I 
.·Ill ::o 
]f, . I _,,-. 
30................................. .J ...... \........ ......... :~~ ~· !:...... T \......... ]() I·"' ··I T 
::J ... ~-.. ~·~,~;:··_-.-:.-.·-_·_-_·_--_·_-_-_· __ ·_-___ ~~-·~~1~~ ~;;·;·r--~~ .. ~.:;~ .. \ ., ~~~ ~~ ~<- ~·;;~- ~~-~~~~~-;·:~--.. r~j~~-~!j\.-~-;;,;;-
-~~mage::=.............. .1:: i .~: I .06 .HJ .~0 "' .01 .o:l.<~·j_ ~~--~1~0 
1\IETEOROLOGY.-TABI.E 11.-T.E:.\ll'ERATURE. 
IN, stands for Normal Mean Temperature for 6 years) 
=====-.c-:"" " 
' 'I I I I I ! _Jam;ary. FeLrua1-~ 
1 
Mardi. Ap,riL 
1 
__:_~ June. July. August. Septemoer. October. November. December. 
_______ I_~"J N »ool:_ "~ I N I '""1 •·I '"' I N. <&oo I N. '""I N ffiOO I N. ""'I N I'"'' I N >M I N. ! "" I N 
1......... ................. 34 
2 ...•......•.•...•......... 24 
3.................. ........ 12 
L:::::::::::::::::::::::: g 6........................... J;j 
7........................... l4 
8........................... 18 
!!............ .............. 18 
10........................... 1 
11 ....... ···•·•············ 2 12........................... 10 
l:l........... ··········· 7 
H ......................... t1 
15................. ........ 4 
16................... ........ 3 
17.......................... I 
18........................... 21 
19 .•••• ••·•·•••••••········ 8 20 .............•....•...•• ,.. 12 
21.. ........................ ! 17 
36 
~4 
21 
~2 
26 
27 
~ 
26 
~2 
24 
28 
27 
26 
23 
2'l 
2.{ 
22 
u 
21 
17 
19 
18 
:26 
26 
2i 
27 
:?5 
~'9 
:!9 
:!9 
:;a 
35 
30 
24 
10 
31 
44 
15 
16 
33 
33 
00 
3~ 
31 
43 
40 
28 
28 
24 
17 
4 
lli 
211 
3H 
c:s 
:!l 
~4 
;{H 
:J6 
' I I I I I t I 
26 
27 
t;4 
32 
28 
'27 
28 
26 
29 
22 
26 
~8 
BO 
31 
32 
37 
29 
2V 
24 
24 
24 
26 
25 
34 
34 
28 
111 
27 
32 
B8 
:33 
17 
c2 
:36 
:·m 
fJ() 
46 
44 
44 
40 
50 
34 
19 
24 
=~2 
27 
31 
4H 
44 
36 
112 
52 
34 
32 
34 
:JI 
38 
50 
56 
26 
~ 
26 
M 
20 
25 
~ 
29 
00 
29 
~ 
• w 
~ 
25 
~ 
00 
~ 
29 
00 
w 
~ 
34 
~ 
~ 
35 
32 
32 
36 
aw 
~ 
44 
~ 
00 
M 
M 
n 
00 
M 
~ 
M 
61 
61 
36 
3"") 
G 
44 
• M 
M 
a 
35 
w 
n 
Q 
:3 
M 
00 
50 
~ 
a 
41 
~ 
0 
44 
41 
~ 
• 44 
• n 
~ 
G 
~ 
n 
• M 
5! 
51 
G 
M 
50 
M 
• n 
M 
fil 
M 
50 
M 
61 
~ 
fi 
• n 
M 
a 
~ 
~ 
~ 
00 
• ~ 
~ 
~ 
• 
• n 
• ~ 
w 
w 
00 
m 
• 50 
~ 
ro 
6! 
M 
50 
M 
M 
M 
50 
M 
M 
~ 
00 
00 
~ 
M 
~ 
M 
w 
hl 
m 
• 
• ~ 
~ 
u 
00 
~ 
• • M 
~ 
• ~
w 
m 
w 
71 
~ 
00 
M 
~ 
~ 
n 
• M 
M 
m 
n 
H 
n 
7.!. 
n 
H 
H 
~ 
M 
~ 
~ 
~ 
M 
M 
M 
n 
ffi 
00 
w 
m 
m 
~ 
00 
00 
w 
m 
M 
m 
w 
00 
n 
~ 
n 
n 
m 
N 
w 
00 
00 
w 
~ 
m 
M 
w 
n 
n 
w 
w 
w 
ffi 
n 
~ 
m 
~ 
w 
ffi 
M 
n 
~ 
~ 
M 
m 
w 
n 
ffi 
ffi 
~ 
m 
ro 
00 
n 
n 
~ 
18 
~ 
n 
w 
n n 
n oo 
~ 00 
W H 
ro n 
n m 
H ~ 
71 ~ 
~ . 
m u 
n ~ 
n m 
n ~ 
n oo 
n m 
n n 
n w 
w ~ 
00 M 
M n 
m oo 
u n 
n ~ 
M H 
w n 
n u 
n w 
n w 
n w 
n li9 
~ 00 li I I ~·-i~~~=~-~~J-~_L2' 1 2~ 1 :!\) 1 ,, 1 29 150.1 14~ 2 157.6 1"'·3 169.c] 168.9 1 72 liu.s 1 67.9 • 2 00 M.6 6l ~3 
70 
70 
7tJ 
7l 
7.!. 
70 
70 
69 
69 
70 
71 
70 
70 
6'1 
69 
1'1! 
~ 
67 
67 
67 
00 
f6 
67 
00 
6'l 
oR 
67 
6ti 
00 
66 
67 
67.1 
@ 
M 
~ 
~ 
n 
n 
m 
m 
• n 
7• 
m 
ro 
M 
w 
• 00 
~ 
u 
~ 
00 
H 
00 
M 
00 
u 
G 
a 
44 
~ 
6'1.2 
~ 
00 
00 
65 
67 
16 
68 
ffi 
6:1 
M 
61 
~ 
64 
t\6 
&I 
f>4 
61 
61 
tll 
6U 
t12 
6~ 
61 
60 
57 
58 
r,7 
ii8 
r.,g 
M 
li2.:! 
n 
M 
M 
M 
58 
~ 
~ 
58 
~ 
M 
~ 
68 
~ 
~ 
w 
• 
• M 
~ 
51 
M 
~ 
~ 
61 
• G 
~ 
v 
34 
36 
~ 
5:.! 3 
• M 
00 
5l 
M 
M 
M 
ill 
M 
51 
M 
M 
50 
n 
44 
fi 
ill 
G 
M 
u 
• • 44 
• a 
• ~
M 
44 
fl 
44 
a6 
m 
M 
fi 
~ 
• 38 
ro 
00 
~ 
~ 
a 
w 
~ 
M 
~ 
~ 
~ 
~ 
H 
w 
34 
36 
26 
m 
~ 
w 
~ 
~ 
~ 
38 
37.7 
46 
47 
41 
41 
4! 
48 
46 
47 
[l:.! 
47 
4~ 
39 
41 
38 
37 
38· 
31 
36 
37 
36 
40 
4~ 
38 
36 
as 
36 
36 
27 
28 
~ 
39 
~ 
M 
c8 
~ 
20 
21 
M 
~ 
00 
29 
~ 
00 
~ 
26 
u 
a 
u 
u 
26 
M 
~ 
0 
n 
M 
00 
AA 
~ 
a 
a 
.-n 
• 
~0.9 
30 
• 35 
!~I) 
3ti 
o.; 
37 
;{6 
36 
3Y 
!l7 
34 
S:l 
:J;; 
;j.j 
:~l 
~9 
24 
24 
"'\) 
;~) 
27 
:•a 
3R 
37 
Ht 
an 
:.:] 
~;6 
S:.! 
:-a 
:~~·' 
~ 
oc 
t;.' 
iii 
>-j 
ttl 
0 
~ g 
0 
Cl 
..... 
n 
> 
t" 
Ul 
d 
a= 
a= 
> ~ 
~ 
~ 
t::i 
~ 
r:n 
8 
r-
METEOROLOGY-TABLE III. 
CO:\iPARISON OF MEAN, TEMP8RA1'URE A:\"D RAIXF.\1,!, FOR 18!!3 AT EXPRRIEENT ST.n'IO.:>!. 
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METEOROLOGY.-TABLE IV. 
MONTHLY RAINFALL FOR Srx YEARS AT WOOSTER. ~ 
~ 
!January., I March. I I I I August., I October.[ I I Total. >i Year. Feb. April. May. June. July. Sept. Nov. Dec. ~ 0 
Inches. I Inches. 
~ 
Inches. Inches ruches. Inches Inches. Inches. Inches. Inches. Inches. Inches. Inches. 0 
t"' 
1888 ........................................................ 3.52 2.43 3.:l4 2 48 3.82 2.31 4 54 4.35 1.92 3.18 4.95 1.39 38.25 0 Q 
1889 ........................................................ 4.33 2.-12 2.13 1.58 2 97 4.86 6.73 1.98 4.05 1.:36 3.63 3.93 39.87 ..... n 
1890 ........................................................ 4.71 6.20 4.37 3.10 6.01 5.57 2.67 4.GG 5.12 7.45 2.61 1.74 54.21 > t"' 
1891 ....................................................... 2.71 4.83 3.71 1.66 2.24 7.13 3.28 185 0.94 1.33 5.73 2.92 38.36 f/) 
1892 ........................................................ 
Cl 
2.67 ............... 3.38 2.44 7.69 7.89 4.73 2.69 3.20 0.37 2.06 1.74 38.86 ~ 
1893 ........................................................ 4.01 4.33 1.89 5.66 6.28 2.51 1.38 1.03 1.85 518 2.49 150 40.58 ~ 
---
------------
--------
-------
------
---
---
> 
Averages ....................................... 3.66 4.44 3.14 2.82 4.83 5.04 3 89 2.84 2 85 3.14 3.56 2.:'0 41.69 ~ !< 
METEOROLOGY.-TABLE V.-SUMMARY BY MON'l'HS FOR 1893. 
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METEOROLOGY.--TABLE VI. 
SUMMARY BY YEARS AND GRAND SUMMARY FOR Srx YEARS. 
1888. 1889. 1890. 1891. 1892. 
At Wooster. lf/ooster. Wooster. Wooster. Wooster. 
Mean ten1perature ........................................ . 
Highest temp}'rature .................................. .. 
Lowest temperature ..................................... . 
Range of temperature ................................ .. 
Mean daily range of tetnperature ................ . 
Greatest daily range of temperature ..... ..... . 
Least daily range of tentperature ................ . 
Number ot clear days ................................... . 
Number of fair days ..................................... . 
Number of cloudy days .............................. .. 
Number of days rain fell. ........................... .. 
Total rainfall. ............................................... .. 
Greatest monthly rainfall.. ....................... .. 
I.east monthly rainfall ................................ . 
Pre,tailing direction of wind ....................... . 
48.6° ............... .. 
91.50, ''' 1 ............ .. 
-5o, '·2 .............. . 
~16.5° ................. . 
18.7° ................. . 
~2°, April 23 .... .. 
'2°, January 6 .... . 
125 .................... . 
10:1 ................... .. 
137 .................... . 
ll9 .................. . 
39.87 inches ..... . 
6.73 in. July .... .. 
1 36 in. October 
s ....... _ .............. . 
500 .................... . 
98°, fuly 25 ....... . 
-20°, Jan 20 .... . 
118° .................. .. 
19° ................... .. 
46°, july 7 ........ . 
40, :.!<4 ................. . 
116 ................... .. 
1:!3 .................... . 
98 ..................... .. 
119 ............ ; ....... . 
08.86 inches .... .. 
7 89 in. June ... .. 
3 37 in. Oct ...... .. 
s.w ................ .. 
47.6° ................ .. 
·~go·; F~b~·g·_::::::: 
· ·3s ·25· · i·~;·~·h:~s·::::: 
4.54 inches ....... . 
l.:)IJ inches ....... . 
s ....................... . 
49.5° ................ .. 
94.5°, Aug .l .... .. 
1°, March 7 ..... .. 
93.&0 ................ .. 
18.9° ............... .. 
41°. Jan. 13 ...... .. 
4.5°, "'<3 ••••••••••••••• 
109 .................... . 
ll9 
137 ................... .. 
149 ................... . 
54 21 inches ...... . 
7.4.) in. Octuber 
1.74 in. Dec ..... . 
s .................... .. 
5~o .................... . 
99°, Aug. 8 ........ . 
0°, March 1.. .. .. 
ggo····••••••· •• •··•••• 
21 ° ................... .. 
42°, Sept. 23 ..... . 
4°. Feb. H .......... . 
116 ................... . 
110 .................... . 
125 ................... .. 
119 .................. .. 
38.:=:6 inches ...... . 
4.26 hil. June ..... . 
1.95 in. April .... . 
s 
1893. 
ExPeriment 
Station 
49.3° ................ .. 
95o, '·5 ....••....•••••• 
-9°, jan. 11 .... .. 
104° .................. .. 
20.2° ................ .. 
45°, Aug. 9 ....... . 
so, *6 •.•.•..••••••••.•• 
96 ..................... . 
16L ................ .. 
105 ... .-.............. .. 
1~9 ................... .. 
40. 58 inches .... . 
6.33 in. Feb ..... . 
1.38 in. july ..... . 
s.w ................. . 
Summary for 
six years. 
49.7° 
99°, Aug. 8, '91. 
-20°,Jan. 20,'92. 
119°. 
19.6°. 
46°, July 7, '92. 
2°, Jan. ti, '8~. 
112. 
124. 
120 
127. 
41.69 inches. 
7,89 in June_'92. 
0.37 in. Oct., '91. 
s. 
''I July lOth, September lst. '''' February :.'3d and 21th. '''3 January 8th, September lOth. *'March 5th, November 1st, 3d and 25th, December 1st and 18th.· 
06 July 7th and 25 September 7th. ''"January 24th, February 11th, May 26th. 
Note-The Experiment Station is located one mi~e south of :Woo~ter, and two miles south of the point at which observations were taken previous to 1893, at 
about the same elevation. Temperatures were taken 111 Wooster 111 18U3. 
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l\IETEOROLOGY.-TABLE VU.-Sl:l\ll\IARY BY YEARS AND GRAND SUl\11\IARY FOR ELEVEN YEARS. 
FOR THE STATE. 
1883. I 1884. I 1885. I 1886. I 1887. I 1888. 
1\.Iean temperature ................... .. 
Highest tetuperature .............. .. 
Lowest temperature ................. . 
Range of temperature ........... .. 
Mean daily range of te1np ...... .. 
Greatest daily range of h·tnp ... . 
Least daily range of ten1p ....... . 
Average number of clear dayS .. I 
Average nutnber of fair days ... 
Average nun~ber clondy day:-i ... l 
Average nutnber d8ys rain tdl.] 
l\Ieau yearly rainfall.. ............... ! 
Mean daily rainfall.. .............. . 
Prevailing direction of wind ... 
1\Iean temperature ................... . 
Highest temperatttre ............. .. 
Lowest temperature ................ . 
Range of temperature ............. . 
~Iean daily range of tentp ...... .. 
Greatest daily range of ten1p .. . 
Least dai1y range of temp ....... . 
Average number of clear days .. 
AYerage nun1ber of fair days .. . 
Average nun1ber cloudy days .. . 
Average nun1be.r days rain fell. 
Mean vear1y rainfall ................ . 
Mean daily rainfall. ................ . 
Prevailing direction of wind ... 
-------
6i0;0A;;·g.···;;2:::: : :::::::::i ~~ 8~ ·;.;e·\;·i ... 2ii~;;J. ci~i· ... i fei0~o·: ;;;i-y·2i· ::::::::: ::::: ~~·~ ;"j·~·i;:·;;·::::: 1 
-17:2°, Jan.2:2 ........... ' -3-!.0°,Jan.25 ............... -31.0°:Jan.29 ............... -21.5°,]an.l'2 .. . 
51.4° ··••···············••···•····· 108.0°, July 1~ ...•........... 
-21.0°, Jan. 7 ................ . 
11,~.5° ......................... 1:1;).0° .......•..•................ 132.0°,, ........................... 120.1° ............... . 129.0° •••....•..................... 
19.8° ........................... :..!0.5° ····························•· 20.4° .............................. 20.2° ................. . 21.2° ......... ······ ········ ...... . 
55 2°, l\1arch l.S ........... 50.0°, Sept 5 and Dec. 4 58 5°, Jan 30 .................. 57.00, Dec. 11 ..... . 
().;),Dec. 23 ................. 1.1°, Feb. 6 .................... 1.0'\ Aprill.Sand Dcc.:J] 11::>. :March 27 .. . 
f>7.0°, April 11 .............. . 
1.0°, Jan.l5and Apr. 1-6 
98.2 ..........................•.. IW.7 .............................. 103.''····················· ........ ll'.4 ................. . 11~.8 ...........................•. 
1:~.-l.-! .......................... : llM.:-3 .............................. 1:-tz . .s .............................. 1:2.) 7 ................ . 1:27.3 .............................. . 
[::4i:¥·'•• E••••••l £.\i !#~'·•·······••·••··••• ~:~ 1£::+•••••••••••••···· ~~~ ::it'::.····•· 1'23.\) ............................ .. ]:2,.~.9 ............................. . 3.l.63 inches ................. . 0.092 inch ................... .. s.w ............................. . 
1889. 
!'il.l 0 .......................... . 
::i~0-~~ Y-~b~ 1 ::4·.~::: :::::: 
118.0° .... . 
1i:l.3° ........................ . 
53 0°, March 30 .......... . 
1.0°, Jan. 5 .......... . 
112.8 
11:3.8 
138.4 
114.~ ·•····················•···· 3:3.53 incHes ............. .. 
0.092 inch .................. . 
s.w .......................... . 
1890. 
52.4° ............................. . 
10:-~.1°, Aug. 3 ............. .. 
-4°, 1\Iarch 7 ............. .. 
10i.JO ....................•...•••. 
1 ~) ) .............................. .. 
49.5°, .\pril 11.. ............. . 
1 0°, Dec. J.i ................ .. 
103 4.. ...•........................ 
121.6 .....................•....•••• 
llO ~ ............................. . 
14\14 ...... ························ 
50.:);) iuches ................ . 
0.138 inch 
s.w ............................. . 
1891. 1892. 1893. 
50° .................... 50.1° ·····················••···•·•· 
103°, Juiy ~·'······ 102°. June Jg .......•........ 
12~go : .. ~~~~ ·. -~~:::~: u~t ::: ::~::::::::::::::::::: :::::: 
19° ..................... 2\.7° ............................. . 
51°. Sept. >!5 .•.•.. 54.6° •..•......••.•...........••.•. 
]0 2:;t ................. 19 ................................ .. 
111.. .••..•. •·········· 122 ..................••••.•....•.. 
1>!6 ........•...•........ 1~8 .........••.......... ·•·········· 
129 .................•... 120 ..........•..............••...... 
121.. ......•............ 113 ·•·••··········•·•····•••••••··· 37.16 inches ...... 39.63 inches •.•.•............. 
0 10 iuch ............ 0.11 inch ...................... . 
s.w .................. l s.w ............................. . 
*1 Jan. 4th and 11th. March 19th and 22d. November 12th. December 4th. 
''2 July 29th. November 3rd, 12th arid 28th. December 17th. 
49.5°. 
102 0°. 
-10 0°, Jan. 'n. 
lli0 • 
19Ji0 . 
50.0°. 
1 2°. Jan. 16. 
l(lt:-(, 7. 
12:; 4. 
130.9. 
12.J.7. 
o9 64 inches. 
0.108 inch. 
s.w. 
I Summary for 11 years. 
500. 
108°, July 18, 1887. 
-34°, Jan. 25, 1~84. 
]4~0. 
20.8°. 
5H.5°, Jan. 30, 1F85. 
0.5°. Dec. 23, 1883. 
113. 
123. 
130. 
130. 
39.40 inches. 
0.11 inch. 
s. w. 
0 
l:I1 
H 
0 
tr:! 
~ 
>-j 
tr:! 
?:1 
~ 
m 
z 
>-1 
(f) 
>-1 
~ 
...., 
H 
0 
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..... 
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1M METEOROLOGICAL SUMMARY. 
NOTES ON THE WEATHER AT THE STATION.-SUMMARY BY MONTHS 
JANUARY. 
The mean temperature was 18", go below the old station average for January. 
The highest temperature, 51°, occurred on the ~8th; the lowest, _go, ou the 11th. 
Fair weather prevailed, rain and snow fell on 18 days. 
The total precipitation for the month was 4.01 inches, which is .36 inch above 
the station average for January. 
The prevailing wind was southwest. 
FEBRUARY. 
The mean temperature was 28°, 1° below the station average for February. The 
highest temperature, 47°, occurred on the :3d, lOth and 15th; the lowest, -2°, on th~ 
20th. 
Cloudy weather prevailed.· Rain cm<l snow fell on13 days. The total precipita· 
tion for.the month was 6.33 inches, which is l.Sg inch above the station average for 
February. 
The prevailing wind was west. 
MARCH. 
The mem temperature was 38°, which is go above the station average for March. 
The highest temperature, 75°, occurred on the 2:ld; the lowest, 10°, on the 16th. 
Cloudy weather prevailed. Rctin and snow fell ou J:l dctys. The total precipita-
tion for the month was 1.8() inches, which is .8g inch below the station average for 
March. 
The prevailing wind was southwest. 
APRII,. 
The mean temperature was 50.1 °, which is 2.g degrees above the station average 
for April. 
The highest temperature, 8:3°, occurred on the 7th; the lowest, 24°, on the 15th. 
Cloudy weather prevaDed. Rain and snow fell on 15 days. The total precipitation 
for the month was 5.66 inches, which is 3.2g inches above the station average for 
April. 
The prevailing wind was 5outhwest. 
MAY. 
The mean temperature was 57.6°, which is .3° rrhove the station average for May. 
The highest temperature, 81°, oPcurre<l 011 the 2~,1, the lowest, 3G0 , 011 the 24th. 
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Cloudy weather prevailed. Rain fell on 13 days. The total rainfall for the 
month, 6.28 inches, which is 1.77 inches above the station average for May. 
The prevailing wind was southwest. · 
JUNE. 
" The mean temperature was 69.3°, which is .4° above the station average for June. 
The highest temperature, 92°, occurred on the 19th; the lowest, 45°, on the 8th. Fair 
weather prevailed. Rain fell on 11 days. 
The total rainfall for the month was 2.111 inches, which is 1.94 inch less than the 
station average for June. 
The prevailing wind was southwest. 
JUI,Y. 
The mean temperature was 72°, which is 1.2° above the station average for July. 
The highest temperature, 95°, occurred on the 7th and 25th; the lowest, 47°, on the 
4th. Fair weather prevailed. Rain fell on 10 days. The total rainfall for the 
month was 1.38 inches, which is 2.24 inches below the station average for July. 
The prevailing wind was southwest. 
AUGUST. 
The mean temperature was 67.9°, which is .5° above the station average for 
August. The highest temperature, 93°, occurred on the lOth; the lowest, 37°, on the 
31st. Fair weather prevailed. Rain fell on 5 days. The total rainfall for the 
month was 1.53 inches, which is 1.02 inch 1::-elow the station average for August. 
The prevaihng wind was northwest. 
SEPTEMBER. 
The mean temperature was 63.2°, which is 1° above the station average for Sep-
tember. The highest temperature;· 95°, occurred on the 7th; the lowest, 28°, on the 
29th. 
Fair weather prevailed. Rain fell on 7 days. The total rainfall for the month 
was 1.85 inches, which is 1.06 inches, below the station average for September. 
The prevailing wind was northwest. 
OCTQB:gR. 
The mean temperature was 52.3°, which is 2.7° above the station average for 
October. The highest temperature, 85°, occurred on the 11th; the lowest, 24°, on the 
31st. Clear weather prevailed. Rain fell on 9 days. The total rainfall for the 
month was 5.15 inches, which is 3.42 inches above the station average for October. 
The prevailing wind was south. 
NOVEMBltR. 
The mean temperature was 37.7°, which is 1.3° below the station average for 
November. The highest temperature, 66°, occurred on the 7th; the lowest, 15°, on 
the 25th. 
Clear weather prevailed. Rain fell on 7 days. The total rainfall for the month 
was 2.49 inches, which is .61 mch below the station average for November. 
The prevailing wind was west. 
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DECEMBER. 
'I he mean temperature was 30.!J0 , which is 1.5° he low the station average f01 
December. The highest temperature, 6:2°, occurred on the :2.'ith; the lowest, 6°, 011 
the lOth and 11th. Clon• y weather prevailed. Rai•u fell on 6 days. The total rain-
fall for the month was JJ,O inches, which is 1.21 incheb below the station average foi 
December. 
The prevailing wind was southwest. 
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Crioceris 12-punctata.. .............. ...... .. .. .. .. .. .. .. . .. . .. . ... ...... ... . .. ... I 21 
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Lina lapponica ........ ............................................................ .. 
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Lysiphle!ms raphce ........ ....................................................... .. 
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Psyche confederata ...................................... ....... : ............... .. 
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Samia cynthia ..................................................................... . 
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Silpha !apponica ................................................................ .. 
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Spitochalcis murice ............................................................. .. 
Sporotichum g!obuli(erum ........ ........................................... .. 
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